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FMCnCAL TaAMPT.TO. 

Abticus SS, (p. tS.) 

Ex. (11.) 5xB5+8x5x4-5=127. 

(12.) 5x^6x5-10x6x25+27x0=— 600. 
(13.) 7x^+(5-4)X(l-0)==258. 

(14.) .^xl-^+27x86x0=86j. 

' (15.) 8V4+2x6a/(2><8+5^=54. 
(16.) 6V(36+0)+3x5x4(86-25)=696. 



(17.) 8x36x5 + 4^(16-VpX^Xifi6)-8x0: 
542. 

2x5+4 V5><5+8V4+1^ 
3x6-4 2xB+4 *' 



Ex. (6.) =82z. 
(7.) =35aJc. 
(8.) =14y. 



ADDITION. 
Am. 59. <p. 1,7.) 



Ex. (9.) =20mn. 
(10.) =16A+143! 



KIT SO OXIBHIiBAV'S AI.OIBXA. 



Abt.60. (p. 19.) 



Er.(6.) =-y. 




Ex. (9.) =— 6p»t. 


(7.) =41»m. 


(10.) =0. 


(8.) =0. 






Ex. (11.) 


Ex. (12.) 


Ex. (18.) 


Add 4+ cfx 


Add 14aa;— 6y 


Add 8a- 4d+ 6c 


to 6— a»af 


to 7aa;+ y 


to 7a+lU- 8c 


8+6a»x 


hax— 1y 


8a4- h— 7c 


16-5a*j; 


9aar-lly 


o_lli_f-15c 


8+ a»r 


8a3r+ 8y 


19a- 84+llc. 


e+TaV; 


43aa:— 20y. 




87+9<A;. 




Br. (14.) Addl62»-5y»-16 


Ex. (16.) 


Add 5a- & 


to 8z»+4y«- 5 




to 84+ 8c 


x«+8j^-87 




4a - 6c 


a^-»'+7 




5a — 5J — c 


, 6a:»+79'-ll 




7a — 6c 


22»-8y»-21 




llo+4J_ 7c 


292'- 


f5y«— 88. 


82a+ i-16c. 



Abt. 63« 

Ex. (3.) ^t^-^Zaxy—^xf. 

Ex. (4.) l(ka:+5aa:«+8^+ 
a:«+3xy+26. 



(p. 20.) 

Ex. (5.) 
7a2;+5a«+ 7ay— 169+3a;". 

Ex. (6.) a— l+a:+y. 



Ex. (7.) Add3a+5-10 
to c— <:?— a 
— 4c+2a— 35— 7 



4a-23-12-3c^£i+4a:5»-18m. 



Ex. (8.) Add 7a— 5j^ 
to 8Va:+2a 

— 9a+7Va: 



BUBTBAOTtON. 



Ex. (9.) 
Add 4mn+2ab-^4c 
to 3x ^4ab-{-2mn 
3m>— 4p 



6m«— a3— 4c4-3a:-{-3m^-^4p. 



Ex. (10.) Add Sa»+ 2ah+ W 
to 5o*— 8a3+ i» 

18a»— 20ai-19i» 
14a>- Sab+201^ 

89a>— 24a^+ 5^. 



Ex. (11.) Add 4a:8_5^_5^^6^2^ 
to 6a8+3a:»+4ar»+2a«a: 
-17a:«+19ai:2— 15a'a; 
13aa:8-27a2a;+18a» 
3a«a;-20fl8+12a:8 
31a«a;-2a:»-31(M:»-7a:» 



-7a:»-fl?. 



Art. 6lt 

Ex. (14.) Add 4(22:— 5my 

to 3<?a:+7wy 

7mx-^-4my 



(4a+dd+7m)z+(ln''m)y. 



(p. 21.) 

Ex. (15.) Add Zhz-'bx 
to 4mZ'^nx 
baz-—4px 



(3A4-49»+5a)z+(W"— 5 — 4p)^« 



SUBTBACTION. 



AsT. 70t 

Ex. (10.) 
From 3a— 55-f6A— d 
Take a+ 3 —Id 



2a— 65+6A+6rf. 

Ex. (11.) 
From Sla^-^dy^+ab 
Take 17a:»+52^-4a3+7 

14?II^+5^^Il7. 
1* 



(p. '24.) 

Ex. (12.) 
From 5/+143— 9d 
Take -3/+ 73-15i 

8/f 73+ 6J. . 

Ex. (13.) 
From 11a— 73+ c 
Take a+ 73— 3c+ll 

10a-143+4c-ll. 



8. 



KBT TO ORBENZilAf '8 ALOBBBA. 



Ex. (14.) 
From »i*4-8w? 
Take — 4»i«— 6«»+71a: 

Ex. (15.) 
From 31fl— 15a;— 7 
Take ii— 25a:+y« 

29a+10a;— y«— 7. 

Ei. (16.) 
From oic*— a^ 
Take — 6aW»+3a:3^— 7A 

7a5c>-4a:y»4-7^. 

Ex. (17.) 
From llcA«— 5 
TUce 5c^«—5+47a: 



6cA«— 47x. 



Ex. (18.) 
From m»'+Ar^ 
Take — 7»t»«+4&i:— ^ 

8jw»2+^*— 48a:+y«. 

Ex. (19.) 
From 47d^A— 37+96^ 
Take ^ 7a^A 

40aM— 37+96y». 

Ex. (20.) 
From 8aY+17 
Take 7aY+A»t 



s^-hm+n. 



Ex. (21.) 
From 114* 
Take 5^*— 8c+59j9t 

6y4-3c-59»i. 

Ex. (22.) 
From 6a4-33— 5c+l 
Take 6a— 33— 5c 



63+1. 

Ex. (23.) 
From m? 
Take 4l2:«+7j^+afc 

Ex. (24.) 
From — 17a:*+14y-a+3 
Take 2> 

-18a:»+14y-d+3. 

Ex. (25.) 
From a-^b 
Take a—b 

+23. 

Ex, (26.) 
From 9a:z 
Take a;z— 7A— 5wi»+7 

8a:z+7A+5»i»-7. 

Ex. (27.) 
From llhn+M 
Take a:*— 3^ 

llAm+8»«— a:»+yi. 



HUliTIf LIOASION. 



Ex. (28.) From o+d 
t Take Or-'h 



anda- 



2& 
- b 



— a+33 
and — a4- h 



+23. 



Ex. (29.) From a—b—c 
Take — a+i+c 



2a— 23— 2c 
and a— 3+ c 

a— 3— 3c. 



Abt.72. (p.a6.) 



Ex. (1.) To l-2a:+3a?« 
Add 3+2«- a:» 

"i +2^ 



Ex. (2.) To 5a— 43+3c 
Add — 3a+25— c 

2a-23+2c. 

Ex, (3.) a-^'b'-c 

b+c^d 



-g- 



Ex. (4.) 



a—b+c 
— a+i+c 
— a+^+c 

^a+b+^c. 



Ex. (5.) a^+2xy+f 
— a:»+2a:y-y« 



Take 2a:* 
From 3a:» 






2^ +^. 
Ex. (6.) 



From 6a:»+2y«— 3a:*— y» 
Take 2a:*-f4^— 4a:«+y« 



4a:2_2j^+a;«-2y»i=5a;*-42/«. 



' MULTIPLICATION. 

Abt. 83. (p. 82.) 
Ex. (9.) 5a^-Y2^+4a:»-3y 

W 

20a'ay-28a2^+l&M?j/»-12a*y. 
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KBT TO OBBBHLBAV'g ALOBBBA. 



Ex. (10.) 



Ex. (U.) 






28aVwi»+16a»««»-.24a»wi»y. 

Ex. (12.) -a^-.ar»-.14«r« 



-5a> 



-20a*3»+30a«c— 5aY< 

Abt. 86. 

Ex. (10.) 
l+x . 
1+a:* 

1+a: 
l+z+2:*+a:* 

1 I^ 



Ex. (11.) 
a+2z 
g— 3a; 

fl«+2fla; 
— 3aa:— 6a:» 

a'— or-— 6a:^ 



•— flWI 






4ac»-24x» 



a8+3fl«2:— 10a2:«-24x». 



a'i'w+3fl»ia:'4-14fl»i"*. 

(p. 34.) 

Ex. (12.) 
8a— a; 
2a-f4x 

&^— 2aa; 
+12fla:— 421* 

Oa^+lOoa:— 4a:« 
4a— 2ar 

24fl»+40a«a;-16aa:« 
— 12a»ar-20aa:«+8z» 

24fl»+28a2a:-36aa:«+8a?, 

Ex. (13.) 
3a:»— 2a:y— y» 
2a:-4y 



6a:»— 4a^^2xf^ 
-12a;^+&iy+4y» 

6a:»— 16a:«y+6x^+43^. 

Ex. (14.) 
a;«+2a:+l 
a;«-2ar+3 

i*+2?+l^ 
-2«»-4a:«-.2a: 

3a:»4-6a:+3 



+4x+a. 



MVIiTIFLIOAVIOK. 
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Ex. (15.) fl+3— c 






<^ -ia+2fe-.c«. 



Ex. (16.) 3a-23 
-2a+43 



+12ai-8^ 
-6a*+16a*— 8^«. 



Ejl (17.) 
5o«-. 3a3+4^ 
6a- 53 

80fl»-18a«3+24a*> 

-25a*3+15ay-20y 

80a?-43a2i+39fl^-20y. 
Ex. (18.) 

a -3 



Ex. (19.) 



-a>3-a^-y 
Ex. (20.) 



2a:8— 8a;y+6 

6l*Ii^V+18? 

+6a:»2^- 9aY+18^ 

-10a:«4-15ay-30 



a*— d^* 
fl?-2aV+a:8. 

Ex. (21.) 5a«-4fla:+ai:2 
2a8--3aa:-42:« 



Ex. (22.) 



10a*— 8a»2:+ 6aV 

— 15a»a:4-12a«a:»-. 9aa:» 

-20a«a:*+16aa:»— 12a?* 

10a*-.23a8x— 2a«a;2+ Toz^— lac*. 

2a«— 3aa:+4a:» 
5a*— 6aa;— 2a:« 

10a*-.15a»a;+20aV 

— 12a'x+18a3a:«— 24035* 

— ^^3^+ 6aa;«— 8a^ 

lOd*-27a»a:+34flV-.18aa:»-8a^ 
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KIT TO eBBIiriiBAV's AlOIBBA. 



Ex. (23.) 
a»_8a?+3a-l 
a*— 2a +1 

a»-3a«+ 8««— a« 
-2tf*+ 6a»— 6a?H-2a 

«»_6a«+10a«— 10a»+5a— L 



Ex. (24.) 
2a —0" 



2aH-i_2arW— a~t-4-«i»'. 

Ex. (25.) 
tf*— a?a:-f-a^— ffli'-f-a:* 
a-f-af 



a*— a^-f"'*'**"''^"!"*''* 



Abx. 87. 



Ex. (5.) 
64.0+0—8+1 
2+1 

10+0+0-6+2 
5+0+0-8+1 

10+5+0-6-1+1 
10a»+6a»-6a»-«»+«i«. 

Ex. (6.) 
3+0— 2—2 
1+0— 3 

3+0— 2-2 

_ 9—0+6+6 

8+0—11-2+6+6 
8«»— lla:»— 2a:«+6a;+6. 

Ex. (7.) 
1+1-3 
1+0-1 

1+1-8 

—1-1+8 



1+1-4-1+3 
y'+y*-4y«-j^+8y. 



i» +3*. 

(p. 86.) 

Ex. (8.) 
1+1+1+1+1+1 
1-1 

1+1+1+1+1+1 
-1—1-1-1-1-1 



-1 
-1. 



1 

Ex. (9.) 1-^2+4 
1+2+4 

1-2+4 
2—4+8 
+4-8+16 

1+0+4+0+16= 
fl«+4asj»+16j*. 

Ex. (10.) 
3+3+8- j-3+8 

7-7 



21+21+21+21+21 
-21-21-21—21-21 

21+ 0+ 0+ 0+ 0-21= 
21a»— 21J». 







OITIBION. 


Ex. 


(11.) 


1+1+1+X 

1-1 




1+1+1+1 
_1_1_1_1 




V 


1+0+0+0—1= 




> 


DIVISION. 
Aet. 89. • (p. 88.) 


Ex. (6.) 

(7.) 
(8.) 


2a. 
17. 




Ex. (9. 
(K 



13 



(10.) &hm. ' 



Abt. 91. (p. 39.) 

Ex. (5.) IV+SOaY. I Ex. (7.) mg+pm-phnc 
(6.) ai:»2»-ar+3y. | (8.) 4fa:— 8<»+z. 



Ex. (7.) 



Abt. 94. (p. 42.) 
/ a—x 



^-* — •-^+3+ii+-Ji. «o. 



e^^if^arl?' 



a — X 



a 
a 
a <^ 



14 K>T TO aSBaHLBAV'S ALGBBBA. 



a* 


? 

a!* 
it 








«• 


a» 






•?■ 










ai» 


a« 






«♦ 


"?• 



Ex. (8.) a«-2aa;+x»(^. * 






Ex. (9.) ^^^5+^^(^^^±' 

-^2a^3+2by 






Ex. (10.) 8a»-4fl2^-6ay+8i«^^^= 



8a»-4a«3 









Ex. (11.) 8^+3fl^— 4a«3— 4fl»f- 



a+3 



8y+3fly ^ 

— 4a2i— 4a? 
— 4a«3-4a« 



DiTisioir. 15 



Ex. (1^) .aAE»-5«t+2f ?2^. 

2afa«— ax 
—4ax+2 
—4ax+2 ■ 

Ex. (13.) 21a«-21J»r '^""'^^ 

21g'-21a«g 
21a'3 
21g«g— 21a'y 

21^ • , 

21(^y— 21a'y 
2i«W 
21a>4»-21ai« 



21ai«-21i» 
21«i«— 21i» 



^ (14.) «'-y.+2y>^-^(J^^ 
— ay— j^+y»«» 



afe»+yV-x« 
1— a 



2a 






2a-2(^ 






28' 






2a«- 


-2a» 
2a« 






2a»- 


-2fl« 
2a* 
2t^-2af 



16 , KST TO gbbbnlbat's alobbba. 

'Ex. (16.) 8a:»-15y»+23yz- 2a:y-8a;z-6:r«(^^-ij. 

•^lbf+2Syz+10xy^l2xz 
_15y»-J- byz+lOxy 

18y« — 12a:z— 62* ' . . 

l^jz —12arz— 62* 



Ex. (17.) , &c*-96(; 



8a:-6 



2a:»+4a:»+&c+16' 



12a:»-96 
12«»— 24a:* 



24a:''-96 
24a:«-48a: 



48a;— 96 
48a:— 96 



Ex. (18.) flB+^^+^34+^,3«W^±^H^^ 

— a'^i — a«^4.flW+ i* 

— a^3 — a«3«— a»^— tf«3*— a»i» 









DITI8X0M. 
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Ex. (4.) 



Aet. 95. (p. 44.) 



^-^-'-'-'-'-'-i l-l+i-i+i^i+i-r 



1+1 
-1 
-1-1 



1- . a-\-a?—ef-{-c^—<^-{-cf—(f. 



1 
1+1 

-1 

—1-1 



1 

1+1 
—1 
-1-1 



1 
1+1 



-1-1 
-1-1 



8+3—4 
3+3 



Ex. (5.) 
*V 3-0-4 



3j)»— 4aJ', 



-4-4 
-4-4 



Ex. (6.) 



l_3_8+18-8(i 



1+2-2 



:5+y- 

1+2-2 «•— 6aJ+4a«. 

_5_ 6+18 
_5_10+10 



4+ 8-8 
4+ 8-8 



Ex. (7.) l-5+10-10+5-l(jlg|ti;j= 



1-2+ 1 



mP — 3»i*7i-|- 377i?i'"— ?i'» 



_3+ 9-10 
_3+ 6— 3 



3- 7+5 

8- 6+3 
—1+2-1 
-1+2-1 
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KIT TO QBEXMLBAV'S ALOBBEA. 



Ex. (8.) l+l_l_l(-ig_= 
1+1 a^-ir». 



-1-1 
-1-1 



QTTBBTIONS >QB BZXI10I8B. (p. 45.) 



Br. (1.) 



I2a+ bc+lld+l^ 
Sa+ Sc+Ud+12b 

lba+llc+l0d+2Bb 
3a+18c4. 4d+20b 



SSa+42c+^Qd+6Sb. 



Ex. (2.) 5fl+35— 4c 

2a^bb+^+2d+S€ 

7a-f-4*-.3c 



15fl_2^-.3c+2e/-.3c. 



Ex. (3.) 3a«+ 2fl3+ 43« 

5a«— Sab+ 6*» 

— 4a»+ 5ai— 3« 

18a2^20fl3— 19^ 

14a«— 3a3+20*a 

a + + 0. 



Ex. (4.) 

-4fl»H- 8fl»ic-10^«c*-4 

-8^i- 8a»ic+20^V— 3 

2g'^+12fl«^c+ 5W+2 

0+0 + +0. 

Ex. (5.) a+ b+ c+ d 
a+ b+ C'-2d 
a-f *-2c+ d 
a^U+ c+ d 
— a+ 5-f- c+ d 
g- ^— 2c— 2d 
4a. 

Ex. (6.) a:»+2ar+l 

aj*+2a;»+ a:* 
-2a:»-4x«-2a: 

3g^+ag+3 

a^ +4a;+3. 



Ex. (7.) ,'l-x+a?—a^ ' 

. 1+x 

1 -:t*. 



DIVISION. 19' 

Ex. (8.) 
l+2a:+ a:« 

a:'-2a;»+ag*- 4a^+ 6a«-- 6a;^+ Ta'-Sa;^ 

1 — 93;»-&i*. 

Ex. (9.) a+3 



a^+ab. . 
Ex. (10.) a:8+3aa:«+3<Ar+a« 



— 3fla:»-9aV— 9fl»a:»~8tfV 

3a*2^+9fl»a:8+9tfV+8a*x 



-3aV +3dV» 



Ex. (11.) a-^-i+i*-! 



2# a*-**-j-rfH-i^"^i— a—i^«+i_^«+» 



KBT TO OBSJBNLBAV'B ALGBBBA. 






Ex. (12.) 















Ex. (13.) 



-8a:'— 9a:»- a:^ 
— 82"— 9a»— 8xy 



— z»y— Say— y» 



Ex. (14) *'-4x'+6^-4^+l(^zi|l- 
««-23:»+ 7? 



— 2a*+4a*-2a; 

aJ_2a:+l 
«»— 2a;+l 



6a«a:2^10fl»ar-15a* 
5a«a:«+10a?^— 15a* 



From 
Take 



a:*— 2fla:+5a« 
aJ_2a: +1 



iln«. 



2z-'2ax^l+M. 



VBA0XI9H8. 
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Ex. (15.) 
/'a:— 2a 



**~^^^+^x»+2aa^+4a««»-W«*-;i6«^-82a'* 



jt»_ %a» 



2aa? 



4«V-16«V 
4aV— &^a« 



-8a»a» 
-8o»a?+16a*a» 



— 16«tV 

— 16«t«a:»+82a»a: 



— 82«»x+64«i* 
— S2B»«+64a? 



Ex. (4.) First DivisioB. 



FRACTIONS. 
Aet. 115. (p. 49.) 

Second Division. 



a^— flrl • 



a:"— ox 



ax — «^ 



Hence the greatest common divisor is x — a, 

Ex. (5.) a?-^l{ax-^a. 
Divide both terms of the divisor by a, and we have ax+a^ra 
=a:+l. 

Then, a8«l(£±^. 

a^+x 



Thus we have x-^-l for the common divisor. 



K3B7 TO aBBBNLSAy'0 ALQIBBA. 

Second Diyirion. 



»» -IP? 









Ex. (6.) First Divinon. 

«^ ^(, H^i — • 

y'ar+yV— jsE*— a:* 
Divide by 2a:* ) 2ylB» — 2x« 

Hence the greatest common divisor is i^-^a?. 
Br. (7.) ^ a4,^f^-^^+^-< 

Hence the greatest common diyisor is a*— a'ar-f-oa:*— a;*- 
Ex. (8.) First Diyision. Second Division. 



y-« 



cf-^tuf^ 






aa^ 



a^+a\ or a?+«*« 



fl*— a;*(a;»+a«, or a*+x^. 
-a*a:»— a:* 



Hence the greatest common divisor is o^-f-a:^. 



Ex, (11.) 



Aet. 117. (p. 51.) 
6a«+ 5ar— 6a:« 



ea^+lBax+62^' 
6fl«+5ar-.6a:« ) 6a«+18aa:+6a:« ( 1. 
6g'+ 5ga?--6a:» 
4a: ) Sax+123^ 



Common measure, 2a4-3a: ) 6fl»=f 6ac— 6i* ( 8a^2z. 

6a»+9aar 
— 4fla:— 6:e« 
— 4aa;— 6«» 



tBlOTIOHS. 28 

M+bttx—ex? 8a— 2a; 



2g+8a!^ p"", '^l__,ZZ, =' „^ ■ «„. -Ant. 
Ex. (12.) 



Ik. (IS.) 



^6o+13aa;+6at» 8a-f2? 
a'— it* 

a*— «• ) «<•— a!» ( ef+a?. 

x*— y« ) 3?— if {a? 



^)^-lf 






«y— y* 






Aet. 118. (p. 52.) 

■"^ (o.) a-1 — — -= = . 

n n n 



4n'+5a 8x7a:— g^qiSa 56g— 4n^— 5 a 
(7.) 7a: g— « g = g . 

4?» 4»i 47» 



/Q \ »7 ;i 7c— »i 47iX 7a— 3— 7c— w 28a?i— 43»— -Tc+ot 
(9.) 7a^d«-^_== _ = _-, . 



24 KB7 TO OBBBNLBAf'8 ALQBBBA. 

(10.) llm-4«+— 3^,= g_^^ = 

3m— 2»« ' 

16g»+10ay»— 24aV— 15y*— (f»— fl« 

Abx. 119. (p. 54.) 
Ej.(5.) ^±i=«»-*'+z>^.5:f:i=a«_a^+:^__^. 

(6.) ^=3qY^f^+i=:a?-xy+t/'- 

(8.) f^zf=3?i:i^a=;^_f. 

Aki. ISO. (p. 56.) 

Ex. (8.) l=fxA=l%=i*. 
_x 2a— X 
(9) —^- ^ - 2g-x 3 6a-^ 

■•" 3 3~ 

n 3m— m 

fn— — ' -^ 

jjj. 3 _ 8 2m— n \ Zm—n 

^ ' X ~ X - 8 ^i 8J~' 



_^ , « 2y-2j;+g 

ni > ^ ^- ^ 2y-2a:+«. ■ ._ 8y-8a;+ 4g 
^ •' 7f ^ — 2 ^"= ^ — -• 



VBAOTIONB. 



25 



Ex. (5.) 



Aet. IM. 



(p. 57.) 
9, 12, 2 



3, 4,2 



3, 2,1 
3x2x3x2=86, common denominator. 
36 



9 

12 

2 



4x4=16, namentor for ^ =^. 

3X7=21, numerator for A=fi' 

18x1=18, numerator for i =^. 



7X19X 7X1= 931, numerator for A=V^. 
4X11X 7X1= 308, numerator for t =^V 
5X11X19X1= 1045, numerator for f =iftJ. 
7X11X19X7=10241, npmera tor for ^=J^y^ 

11X19X 7X1=1463, denominator. 

Ex. (7.) |of7i,Aof5. =iy»,i^. 

29x11=319=^, 
lOX 6= 60=|| . 

6x11= 66, common denominator. 

Er. (8.) i of A of Jf, i of 9, =iiyi, }. 

459X 2=91S=s^. 
9x44=396=3^. 

44X 2=88, denominator. 

B^.(9-) |Aof^,=iJ,rf^ 

27X319= 8613=T^^V«r- 
6X 40= 2400=TJ^^. 

40x819=12760, common denominator. 



26 KB7 TO OBBJBNXiBAy'B ALGBBBA, 

^ „ ,/,. Sx 4m a 
Ex. (10.) — , — , I — . 

, 83««— Sob* 

axy 

yX^X^—csshxy^cxyt ooouDon denominator. 

Ex. (11.) -, -^, ^-^. 

aX«— 2Xy =aa:y— 2fly. 
*X « Xy =^ay. 

xy^^^^^Xy =oiSf'-2xy. 
axy'-'2ay hxy <fa^—&r»--&fa+fa 
xi—2xy' T^y—^s^' i^-^ 

Sq:7xy=2x 18^18ajr4.18^-86fl— 363. 
8-aX« X 18=54x-18aa:. 
g— 7X g xF^=^— '^^■^2a:'+l^' 
a:Xy^Xl8=18gy-86a:. 
18gy+183y— 36g— 86ft 64g— 18ga; a:^— 7ay— 2g*+14a: 
l&cy— 86a: * 18ay— 86a;' 18j^— 86z ^ 

^ ^^^-^ 3=3' V ? 5=5- 
4flX3 XgXg=5=:4afta:"— SOtfftar. 
aXft— 3X^X^—5=033:*— 8aa;*—5flfta:+15aa; 
JXJ-3xiXg-5=3«e2a:-33rfa:— 53>(f+15W 
i-ixi-^X3Xg ===fl3*a:— 3'g~3fltoH-33^ 



numerators. 



«i::Sx3XgX"g=5^^^— 33a:*— 53*a:+153a:, denominator. 



VBA0TION8. 



2T 



^ (1^-) *' y' !■ ips- 



yXlXa; Xy^^= V-&ty 

aXlXlX"!FSk=aj^-8a 
aXlXlXa; =<ia: 



munenton. 



lXlX*Xy— 8=«y— 8*1 denominator. 



Br. (16.) o, J, c, rf, J. 

oXlXlXlXi=aS'| 
JXlXlXlXi=i» 
cXlXlXlXfc=«c 
rfXlXlXlXi=W 
aXlXlXlXl=« J 



nninerators. 



1X1X1X1X^=^1 deDominator. 
* X x 

Ex. (16.) y. ^; 1=?X^=?^. 





2 m— » .2 








l"-3y^ 1 -^ 3y • 




««— 7t 


2x 


wx^vx y ) my, 8y 
3y • w, 3. 



yX^XS=^^> denominator. 



my3x2a: =6a; | nmnerators. 



X 5^ X \ X 2 2x 



28 



KIT TO OKHNIiIAV'B ALfl 



■ BRA. 






2x 16 
16' 85- 

iX.^'X.x=lbxt oommon denominator. 
\bx 



15 
8x| 



xX2a;=2x' 
6X16 



:=2x') 
=80 ) 



8 )15, 8» 
6, X. 



numerators. « 



Aet. IJ2, (p. 60.) 

3ax7aX4«»= 84aV. 
4»»x5<ix4«'=: 80rfOT«»., 
8e X5<ix7a =105«fc. 



84gV4-80rfCTn'+1 05a(fe 
6ix7aX4»i»= liO^^i • 



E»- (5-) 4. A. f 
4 )8,12,9 
8)2, 8.9 
2. 1,8 



8 

12 

9 



4X3X2X8=72 
72 



9X7=63 
6X5=80 
8x4=82 



f='». 



5X11X 6=275 
7X 8x 6=280 
4x 8x11=852 

907_ 
8xllX 5=440-^'?^- 



TKAOIIOHS. 
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E^ (7.) I. S. *, A. , 

3 ) 9, 8. 6, 12 

2)8,1,2, 4 

8,1,1, 2 

3X2X3X2=36, oommoi;! denominator. 

36 
9 

3: 



12 



4x8=32 
12x2=24 
6x5s=80 
8x7=21 



107 



=2aj. Ant. 



Ex. (8.) % 3|, 71=^, -\5i, V 

35x3x6=630 
11X4X6=264 
47x4x3=564 



1458 
4x3x6= 72 



=20f Am. 



Ex. (9.) 
|of7i,tVofl3, =^,ff. 

29X11=319 
91 X 6=546 

6x11= le^^^'^if- ^'"■ 



El. (10.) 
fofl,Jof«, = f, 

2x8= 6 
1X5=5 

5X3= 16- ^'"• 



Ex. (11.) |, ±=|=|xf =A. ;|=iX¥=«. A. «• 

3x14= 42 
11X28=308 

28X1 i =395=5*- ^'"^ 



30 KXY TO QBBBHIiBAf'B ALOBBBA. 

Ex. (12.) iof^,«ofl. 

*X^=#X^=|XfXA=Tfihr=rfj- 

33' 737* 

7x222=1554 
6X 28» 115 



1669 
23x222s:: 5106' 



&E 2x 

8a;X3es=9e2; 
2a:X4fl=8ga; 

9ea:+8ga? 
4aX8e=s 12ae 



Ex. (15.) ^^^ 



Ans, 



XXX 

Ex. (14.) g, J, g. 

a:X4x5=20a: 
a:X3x5=15a: 
a;x3X4=12a: 



4ax4=sl6a 
5:1:5x7=: 7g--21 
28fl-21 
7x4= "■2S • 



Ans. 



Ex. (16.) 4m, — g— , — ^. 



^' ""8" 

4mx2x3=24i» 
85=1X1X3= 9a— 3 
4n+2xlX2= 8n+4 

9a+247«+8n+l . 
1X2X3=. 6 '* ^"'- 



VBACIIONB. 



81 



Ex. (17.) ^:=1, !^ h 

4a-3x3X2=24a-18 
75+lx5x2=70a+10 
3« X5x3 =45g 

139a-8 
5x3x2= 30~* *"• 



8Xal=3=3a+33 



6a 



a+Fx^f^=«'-3«' 



iinj. 



Ex. (19.) ^^ ^ a+b 

«^Xa-^Xc^^=«*c— 2a3c+3«c— a»rf4-2aW— 3^(f 
a+Jk«=3X^T3=a'c-3»c+a«J-3«<i 



«=^XcHRXc=3= 






ad'-^ad^-^bi^+bd^ 



Ex. (20.) 



1^ 



3i« 



j:''~"ouX_ »— € 



g— 3' 2a--5' a— 3""33«^a— 3""3a3«— Sy' 
2 3 T 

t 

c Jb_ 3 33 



2a---3""c '^2ffl— 3""2ac--3c' 
3 

2 33 

' 3fl53^— 33»' 2^^i:3^- 

2 X^^ — 3c =4ac-~23c 
33x3a32— 33«=9a3«— 93* 

^^^^ 4ac-~23c+9fly--93* 

303-— 33»xiiac-3c=: ^Wc-^dt^c^Wc'' 

3* 



iinf. 



82 



KIT TO eBJIIiri.JIAl'8 ALOIBBA. 



Ex. (8.) 



7X11=77 

4x 8«82 

45 

8xll-» S5' 



Bx.(4.) 8-f 
2x9a:18 
4x3al2 

8X9= Tf^^' ■^' 

Ex. (5.) 7f-4i=V-¥^ 
s-^ssSf Ans. 

Ex. (6.) 

6A-fof5=»H-^- 
69x 8=207 
10x11=110 



■Abt. 138. (p. 62.) 

Ex. (8.) fofllft-«of8^ 

f«fiiA=W. 

tt«f8i=H- 

167X24=4008 
77X85=2695 



85x24s 



1813 
840~^^*' 



11X8. 



97 
88' 



s2§i. Am. 



Ex. (7.) 8f-|ofl7i=JVt- 

57X1=57 
7X7=49 

8 
7x1= 7~^^* 



Ex. (9.) 

'jofl8f-^of7i=W-|i. 
829x22=7238 
67X28=1596 

^-9^ An, 
28x22= Il6~ "• ^^' 



Ex. (10.) 

|of7-iofl7i=V-M. 
21x12=252 
28x 6=115 

137 - ' 
5X12= "60"'°° **• "*'"• 



92X 33=8036 
5X111= 555 

111X38= 3668""""" '*'"• 



VBAOZZ01IB« 



Ex. (12.) = pr. 

^ a— 1 a+1 

2x5+I=2«+2 
2xS=l=2a— 2 

Aw. 



^=11x5+1= a^-r 



Ex. (13.) 



7x 4a: 



7arX7=49a: 
42;X5=20i; 
"29g " 
6X7= 35' 



ii7». 



Ex. (14.) 



x-23 2fl-43 



3c 56 r 

8S=2Jx55=15a^-105« 
2a— 4iX3c= 6ac— 12^ 

15g3-~10y-6flc+12&c 
3cX5i= 15^ • 



12^ 3:k 
Ex. (15.) if-^. 

12a:X7=84a: 
3a;X5=15a: 



69a; 
5X7= 35* 



Ans. 



Ex. (16.) 



x—y x+y 

x-^yX'x+y^^^+^+f 
ic— yXa:— y=«*— 2a:y+y" 



4a:y 



iini. 



Sa- 



Ex. (17.) 



a+h 



2a'\-j, Arts. 



{-^y 



Ex. (18.) 

21g~3fl+23 2x—4a+b 
3 2 • 

2n--3fl+23 x2=42a;-- 6a+4J 
JLe^4:a+ ix3= 6a:--12a+33 

36a;+ 6et+ ^ _ 
3X2= 6 ■" 



Ex. (19.) 

ab ab 

ei8-|-2a^+5« a«—2a3+^^ 



a3 ad 

=4. il9U. 



84 KIT TO obixnlsat'b aloxbba. 

3.2 

3g+83 2fl-2^ 
2a— 2* 8a+33' 

3a+3^X3a+3^=9a«+18a*+9i« 

2S=22xS?=^=4a«- 8fl^+43« 

5g«+26fl^4.5y 



Abt. 121. (p. 64.) 
If the indices are fractions, add them. 

ab^ l^ ah^ 
Ex. (17.) fi-xi-=^. 

DOT* mn* jn'n* 



AsT. 125. (p. 66.) 

^- ^"-^ 2a;-i'^H:i~2a»-l^ 2 ~ 4x-2 " 2z-l ' 
/19 ^ 2a— t . 2ac 2a-3 ^^ 33— l _ 6a&+t-3y— 2a ' 

5a*— b b* . 6a«+5a3_ 5a«-5y 4a-4& 
^ ' %?-Aab^^ 4a— 44 ~"2rf'— 4ai+2i»'^6a»+5oi*° 

20a»— 20ai*— 20a«J+20J» 



12tf'-14a«i-&^4*+ 10ai»* 



^nx. 



• BIUPLB BQUAXX0N8. tS 



SIMPLE EQUATIONS. 

A»T. 14*. (p. 72.) 
Ex. (9.) Giyen 4e— 6s=:71+8 to find x. 
Conditions, 4a:— 5=71+8. 

Transposing, 4a:=:71+84-5, 

Uniting, 4a:=84. 

Dividing, ' a;=21. 

Ex. (10.) Given 6a;— 17— 7=0 to find x. 
Conditions, 6a:— 17— 7=0; 

Transposing, 6a:=17+7=24. 

Dividing, a:=4. 

Ex. (11.) Given 5a:+28+8=6 to find the value of o^ 
Conditions, 5a;+28-4-8s=6. 

Transposing, 6a:=r6— 28— 8. 

Uniting, 5a:=s— 30. 

Dividing, a;=— 6. 

Ex. (12.) Given 7a:— 17+3=100 to find the value of ar. 
Conditions, 7a:— 17+3=100. 

Transposing, 7a;=100+17— 3. 

Uniting, 7a:=114. 

Dividing, a;=16^. 

Ex. (18.) GivCT 23a:— 96+1=0 to find the value of a:. 
Conditions, 23a:— 96+1=0. 

Transposing, 23a:=96— 1. 

Uniting, 23a:=95. 

Dividing, a;=4^. 

Ex. (14.) (^ven 17a:— 7-^5-8=4 to find the value of x. 
Conditions, 17aj— 7— 5— 8=4. 

Transposing, 17a;=4+7+5+8. 

Uniting, 17a:=24. 

Dividing, a:=l^. 



d KXT TO GBXXNLXAV'S ALOVBBA. 

Ex. (15.) Oiyen SirsT+S+lO to find the value of d^ 
Conditions, 9a;=7+8+10. 

Uniting, 9a:=25. 

Dividing, Xs2(. 

Ex. (16.) Given 7a;— 10s=:5x+14 to find tlie value of ir. 
Conditions, 7a:— 10=5a;+14 

Transposing, ' .7a;— 5a;= 14+10. 

Uniting, 2a;=24. 

Dividing, a;sssl2. 

Abt. 118. (p. 76.) 

XXAHTPLKR IN 8IMPLB S^UATIONS. 

Ex. (1.) Given 5a:+22— 22r=31 to find the value of a:. 



Conditions, 


5x+22-2a:=31. 


Transposing, 


&B— 2z=31-22. 


Uniting, 


&e=:9. 


Dividing, 


x=B. 



Ex. (2.) Given 4— IftrasU— 21a? to find the value of a;. 
Conditions, 4— 19a:=14— 21a:. 

Transposing, 21a:— 19a:=:14— 4. 

Uniting, 2a:=10. 

Dividing, a;s=5. 

Ex. (3.) Given 24a;— 12»240— 12a; to find the value of a;. 
Conditions, 243; -12=240— 12a;. 

Transposing, 24a;-fl2a:=240+12. 

Uniting, 86a:=:252. 

Dividing, a:=7. 

Ex. (4.) Given 15a;+7aN-10=12a;+90 to find the value of a;. 
Conditions, 15a;+7a;— 10=12a:+90. 

Transposing, 16a;+7x— 12a;=90+10. 

Uniting, 10a;=100. 

Dividing, a;ssslO. 



BIHPLB EQUATIONS. 87 

Ex. (5.) Given 7a;+2a;=12x— 36 to find x. 

Conditions, 72;-f-2a:=12a:— 86. 

Transposing and uniting, — Zx^ — 36. 

Dividing by --3, a;=12. 

Ex. (6.) Given 12z— av— 22:==:63 to find x. 

Conditions, 12a:— 3a;— 2a;=s63. 

Uniting terms, 72=63; 

Dividing, a;=9. 

Ex. (7.) Given a:+|+|=87 to find a:. 

X X 

Conditions, a;4-T+K==87. 

Clearmg of fractions, 20x+5a;H-42;=1740. 
Uniting, ' 29a:=i740. 

Dividing, Xs=s60. 



Ex. (8.) Given x— -+13=^+40 to find x. 

X X 

Conditions, x— 2+^^==o"H^^* 

Clearing of fractions, 4a;— a:+52=2a;+160. 
Transposing, 4a;— x— 2js=160 — 52. 

Uniting, x=sl08. 



Ex. (9.) Given |4-^=^+22 to find X. 

Conditions, 5''T2~10"^^' 

Clearing of fractions, 12x+6xa=6x+1320. 

Transposing, 12x+5x— 6x=:1320. 
Uniting, llx=1320. 

Dividing, x=120. 



88 KXT TO QBBBNLBAf*8 AIiOBBBA. 

Ex. (10.) Giyen 2:— 1+20=|+|+26 to find x. 

Conditions, a^-|+20=|+|+26. 

Clearing of fraotionB, 282;— 4z+560s=14i;+72:+728. 
Transposing, 28x— 4r— 14a:— 7«=72B-56(). 

Uniting, ars=168. 

Dividing, x=s56. 

Ex. (11.) Given 8a-f^+15=|+41 to find x. 

Conditions, ai:-f-^+15=|+41. 

Clearing of fractions,' 1224-ar+60:=:22:+164. 

Transpoedng^ 12x-f-8a;— 2ar=:£:164— 60. 
Uniting, 132=104. 

Piyiding, a;=:8. 

Ex. (12.) Given ar— ^i?=8 to find x. 
Conditions, x J-=8. 

D 

Clearing of fractions, &r— 4x— 8«=48. 

Uniting, 2a:=56. 

Dividing, a:=28. 

Ex. (18.) Given 21+?fl^=5^+?!^ 

Conditions, 21+^J^+^l^. 

Clearingoffractions, 336+8a;— 11 «=10«— 10+776— 56a 
Transposing, &t+56a:—10a:==776— 10+11— 836. 

Uniting, 49a:=:441. 

Dividing, a:=9. 



8IHPLB XQUATIONB. 89 

Ex. (14.) Giyen a:+^:^==12-=^ to find z. 

Conditions, x^ — jr— s=sl2 5— . 

Clearing of fractions, 6a:-f-9a:— 15=72— 4z-f 8. 

Transposing, iix+9x+4x=72+16+S. 

Uniting, 19a;=95. 

Dividing, x=5. 

Ex. (15.) Qvrmnx-^-^^20x-^-6 to 

find the value of :i;. 

n j.x. 1^ 5a:— 4 8a:+4 ' Sx+S - 
Conditions, 17a: 5 i-=20a: ^- 5. 

Clearing of fractions, 

.510x-50x+40-48a:-24=600a:— 45a:— 120— 150. 
Transposing, 

510a:+45a:— 50a:— 48a:-600a:=24-40-120— 150. 
Uniting, — 143a:=— 286. 

Dividing by —143, a:=:2. 

Ex. (16.) Given 9x-^+?^=:12a:-^^-18 to 

find a;. 

^ ^. . A 3:— 1 . 2z— 2 -rt 5a:— 7 -« 
Conditions, 9a: — -^ — | g— =12a: j 13. 

Clearing of fractions, 

1083:-6a:+6+8a:— 8=:144a:— 15:p+21— 156. 
Uniting, &o., — 19a:=:— 133. 

Dividing by —19, a:=7. 

Ex. (17.) Given a:+|4-|+|+|=:23:+17 to find x. 

Conditions, a:+|+|+f+|=2a:+17. 

Clearing of fractions and uniting, 137a:sl20a;-{-1020. 

Transposing, 137a:— 120a:=1020. 
Uniting, 17a:=1020. 

Dividing, a;=:60. 

4 



40 KIT TO GBBUNLBAI'S ALOIBBA. 



a 



Ex. (18.) Girea -ss^+e to find a;. 

Conditions, -ass^+e. 

z • 

Clearing of fractions, a^bx+cx. 

Transposing, bz+cxssuu 

Dividing, a?=rT-- 

Ex. (19.) Given 8ar— 40==t) to find x. 
Conditions, 8x— 40=0. 

Transposing, 8a;=:40. 

iDividing, xs=:5. 

Ex. (20.) Given a+-=i+c4-- to find x. 

(Conditions, a-i — =:3+c-l . 

* X \ X 

Clearing of fractions, ax-\'lsszbx-\'CX'\-d. 

Transposing, aa:— Aa:— ca:=4— 1. 

Dividing, x^ — II—. 

T? /oi X n- 8a:— 8 . . 20— x 6x— 8 . 4a:— 4 

Ex. (21.) Given a: g — H4=-2 7-+""6~ **" 

find X. 

n ji-x- 3a:— 3 . ^ 20— x 6a:— 8 4a:— 4 
Conditions, x = U4s= Z^ 4,11 T 

Clearing of fractions, 

70a:-42a:+42+280=:700-35a:— 60a:+80-|-56a:— 66. 
Transposing, &c., 105a:— 98a:=780— 878. 
Uniting, 67a:s=:402. 

Dividing, a:=6. 

Ex. (22.) Given aa:«+fe-:jna:s^^ to find a:. 

Dividing by X, ax+b==mx+n. 

Transposing. fla:-^=7i-3. 

Dividing, __^ w— ^ 
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Ex. (28.) Giyen az+msszhx-j-n to find the value of x. 

Conditions, aa;-f-m=3x4''t* 

Transposing, ax—bxsssn—nu 

PiYiding, afsss r-. 

II— » 

8:c «c 
Ex. (24.) Given -t s=ot— c to find the value of a:. 

8a: a: 

ConditioAB, -7 =m— c. 

6 c 

Clearing effractions, 8ca;— ^xs=3cm— &:*. 

^. .,. • icm — W ic(«i— c) 

Dmding. ^ ^«___«-__. 



7x 8 

Ex. (25.) Oiven :=:lbx+n to find the value of x. 

d in 

Conditions, =slbx+n, 

a m 

Clearing of fractions, Imx^ Sassslbamz-i- camtu 

Transposing, Imx—lbaTnxssamn-^'da. 

Ex. (26.) Given ?Ilf — Z^Zf—a-.^ to find the value of a:. 
^ be 

n J-*- ®-"^ 4ar— a: _ 

Conditions, — t =a — ft. 

o c 

Clearing of firactions, oc— ca;— 4a34-^^==<»^ — ^^' 
Transposing, hX'^cxssi—aC'\'4kib^ahc^Vc. 

^. ... Aah—ac-\-ahc^Vc 

Dividing, a:= r-^ . 

" — c 



Ex. (27.) Given -?£+<fc=8a: — to find the value of a:. 
6 — c c 
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Conditions, i-dessBx — . 

b—c e 

Clearing of fractions, t^ez+bd^-^cd^sz^bexScez-^bd+cd. 

Transposing, (fez-^Zbez+Scexsscdi^—'bd^'^bd+cd. 

Ex. (28.) Given 5:r-^+?^=^+«-.??±?? to 

find the value of z. 

n ^•*- R 4a:-a.2a:+2a , 2a:+2a 

Conditions, ox ; J — zssm+n ■ — . 

3 ' 4 • ^ c 

Clearing of fractions, ^ 

20^C2;— 16c2;+4ac+23c2:+2a^c=4dcm+4dcn— 83a;— 8a3. 

Transposing, 22bcx — 16ca;+83a;^43cm+4fen^8a3— 4ac-— 2a3c. 

-...,. 4bcm+Abcn — 8Bi— 4ac — 2a^c 

^''^"* '= 22ic-16c+83 

^em+2bcn—4ab—2ac — aic 



Bednoing, z=: 



114c-8c+4A 

Ex. (29.) Given -5 4j ^^-=5^-48-^5-- 

21-2ar 



18 



to find the value of x. 



„ ... 6x+18 .^ ll-8ar , .. 13-a: 21-22r 
Conditions. -^ 4^ ^^=^x-iB—^ j^. 

Multiply by 86, 
21fa+648 i74_ii^8^^igo^_1728-89+8g-42+4ir. 

Multiply by 13, 216a:+648-2262-143+39a:=2340a:^ 22464 

-507+39a:-546+52a:. 
Transposing and reducing, 2552;— 2431x=2405— 24165. 
Dividing by -2176, -2176ar= -21760. 

a;=10. 



\ 
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Ex. (30.) Given ^-fg=|?=^^ to find the yalue 

of a;. 

_ ,„ 4z+Z . 7X-29 8a;+19 

Multiplying by 18, 8z+6+-g^-^==8a:+19. 

. ^ :. . 126a:-.522 \^ 
Transposing and reducing,. • , ^..^ =Io. 

Multiplying by 5a:— 12, 126ar— 522=65z— 156. 
Transposmg and reducing, a;ss6. 

FBOBLEMS IN SIMPLE liiQUATIONS. 

Art. 148. (p. 82.) 

Ex. (13.) Let X = first carriage ; 5a; = second carriage ; 
then, Qx = the horse. 
Therefore, a;4-5a:+6ar=12a;=300. 

Dividing, a:= 25, value of the first carriage. 

Multiplying, 52:= 125, value of the second carriage 

" 6a:=:150, value of the horse. 

Ex. (14.) Let X := the age of the daughter. 
Then, Sx = the age of the wife. 
And, 6a; == the age of the gentieman. 
Therrfore, 10a;=:120. 

Dividbg, x= 12, daughter's age. 

Multiplying, 3a:=: 36, wife's age. * 

Multiplying, 62:= 72, gentl^nan's age. 

Ex. (15.) Let X = the sum given the second beggar. 
Then, 22; = the sum given the first beggar.s 
Then, Sx = .the sum given the third beggar. 
And, 52; = the sum given the fourth beggar. 
Then, llx=77 cents. 

Dividing, xs= 7, given the second. 

Multiplying, 22:=14, given the first. 

" 3a;=21, given the third. 

4# *' 52:=35, given the fourth. 
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Ex. (16.) Iiet X 8BS oxeD,.and 2x s oowi. 

Then, 55x^+S2x^=$1428. 
And 55x+64x=$1428. 

Bedndng, 119z=$1428. 

DiTiding, a;=:12 oxen. . 

Holtaplying, 2zs=24 oowb. 

Ex. (17.) Let 2; =s a son's portion; then 2a; =s a dan^ter's ; 
and 6x = the wife's. 

Therefinre, 8xi+2x2x+6x=$1872. 
And &r+4i;+6z=s$1872. 

CoUecting, iar=$1872. 

Diyiding, a:=144, a son's portion. 

Multiplying, 22;ss288, a dan^ter's. 

6x=:864, die wife's. 

Ex. (18.) Let X s= apples ; then 2x ss oranges ; 6a: s= pears. 

Therefore, 2xx-|-Sx2z+ix^s=$2,24. 
Bedocbg, 32a;=224. 

Dividing, x^7, the apples. 

Mnltipljing, 22:=:14, the oranges. 

Multipljing, 6a;^42, the pears. 

, Ex. (19.) Let a; 3SS the less part, and 4a; ss the larger. 
Then, x+4x=96. 

Uniting, ^ 5x=85. 

Dividing, x^l7, the less part 

Multiplying, 4a;=68, the larger part. 

Ex. (20.) Let X » O's share; a;+10 =: B's ; and a;-|-2+10 
= A's. 

Then, a;+(x+10)+(x+x+10)==100. 
Seducing, 4i;-f-20=rlOO. 

Uniting, 4a;=80. 

Dividing, a;s=20, C's share. 

20+10=30, B's share. 
80+20=50, A's share. 
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Ex. (21.) Let X = A's share, and 1000— x-s B's. 
Then, x : 1000— a: : : 7 : 8. 

Multiplying extremes, &c., 8a:=e7000— 7«. 
Transposing, 15a;sss7000. 

Dividing, 2;=466f , A's share. 

1000— 4661=533^, B's share. 



Ex. (22.) Let x = the number. 




Then, 


X 

3" 


-6*= 


X 

^5' 


Clearing effractions, 
Transposing, &c., 
Dividing, 


5z- 


-96=Sa:. 

22:=96. 

2:=48. 



Ex. (23.) Let 2; = the dajs he labored ; 86— a; = ihe days 
he was absent. 

Then, 125Xa:— 50(36— a;) =1700. 
Reducing, 125a:— 18OO+5O2:=170O. 
Collecting and tranq)Osmg, 175a;=:3500. 
Dividing, a;=20, the days he labored. 

86—20=16, the days he was absent 

Ex. (24.) Let a; = the gallons the cask contiuned. 
Then, ar-|-13=|. 

Clearing of fractions, 6a:— 2ar— 78=3ar. 
Transposing, &c., a:=78 gallons. 

Ex. (25.) Let a: = the larger part ; 80— a: = the less. 
Then, ^-6§=t(30-a:). 

Clearing effractions, 6a:— 60=120— 4a:. 
Transposing and uniting, 10a;=180. 
Dividing, a;=18, the larger. 

80—18=12, the less. 
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Ex. (26.) Let x sss the larger, and x— 8 = the lees. 
Then, «•— (x— 3)»=51. 

Involying (x— 8), x«— (ap«— 6x+9)=61. 
TraoBposiiig and uniting, 6x^60. 

Dividing, xslO, the larger. 

10—8=7, the less. 

Ex. (27.) Let x = the sum A put in ; then 2x = the sum 
B put in ; and 3(x4-2x) as the sum C put in. 

Then, x+2x+8(x+2x)rr=864. 

Collecting terms, 12x=:864. 

Dividing, x=72, A put in. 

jioltiplying, 2x=144, B put in. 

Multiplying, 9x=648, C put in. 

Ex. (28.) Let x = James' apples, and (44— x) William's. 
Then, |(x+12)=44— X— 12. 

Multiplying, ^f+?l— 32-x. 

Clearing effractions, 2x4-24s=:288— 9x. 

Uniting terms, &o., llx=264. 

Dividing, x=:24, James' apples. 

44-24=20, William's. 

Or, 

X— 12=1(44— x+12). 
Clearing of fractions, &c., -8x— 96=182— 8x-f36. 
Unitbg, Ac, llx=264. 

Dividing, x=24, James'. 

44—24=20, William's. 

Ex. (29.) Let x ss the larger, and 112— x ss= the less. 
Then, 9 : 7 : : x : (112— x). 

Multiplying extremes, &c., 9(112— x):=7x. 
Multiplying, . 1008— 9x=:=:7x. 

Transposing, &o., 16xss:1008. 

Dividing, x=63, the larger. 

112-68=49, the less. 
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Ex. (30.) Let z ss the greater part, and 19 — x as d^e lees. 
Then, 3a:=4(19— a:). 

Multiplying, 3a;=s76— 4a;. 

Transposing, ko^ 7a:s76. 

Dividing, xaslOf , the greater. 

19^10f=:8f, the less. 

Ex. (31.) Let z =s the larger, and 24 — x the less. 
Then, x+1 : (24— a;)+4 : : 4 : 3. 

Multiplying extremes, &o., 3z-f-21^112— 4e. 
Transposmg and uniting, 7x=s91. 

Dividing, a;=13, the larger. 

24— ISssll, the less. 

Ex. (32.) Let a: = the krger, and (x— 4) =: the less; 
Then, 7a;=ll(a;— 4). 

Multiplying, 7x=lla:— 44. 

Changing terms, &o., 4z=44. 

Dividing, zssll, the larger. ' 

^11—4=7, the less. 

Ex. (33,) Let z ss the bushels of the first kind, and (80— z) 
^ the bushels of the second kind. 

Then, ?50x+^^^=210. 

Clearing effractions, 250a;+16000— 200a:=16800. 
Uniting terms, 50z:=800. 

Dividing, z=16 bushels, 1st kind. 

80— 16=64 bushels, 2nd kind. 

Ex. (34.) Let a: = his money. 

Then, a:— ~==96. 

4 

Clearing of fractions, 4a;— a:=384. 

Uniting terms, 3a:=s384. 

Dividing, a;=sl28, the sum at first . 
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Ex. (86.) Let x ss the Bum he had at fint 

Then, ^+2~^^'^*^2'™iO" 
Clearing of firactions, 10x+bx^400=s4x. 

UnitiBg and transpofiing, lla;s=400. 

Dividing, x=36^. 

2x 
Ex. (36.) Leta; ss the pupils in the Bohool; then -7- study 

grammar; a;-y=-g-; *X-3-=j§=y reaA; 10 speU; and 

2:p 2z , ... 
f X-g-=oF study navigation. 

2x 2x 2x 

Therefore, , | ^ +10+^=g. 

Clearing of fractions, 14a:+14z+850+2a:=35x. 
Uniting and chan^g terms, x=s70, 

X 21x 
Ex. (87.) Let a: =s tiie som lent ; ^«'*^+2q="-2q » Mwnmt 

, - . . . 21x . 1 _21j: 21a: , 21x 441a: 

at tiie end of the first year. -20+20^20*'2r^400^400' 

441x "I 441a; 
amomit at the end of the second year, ^qq I 20 ^ lOO""^ 

*^+*^=:Slf » wnount at the end of the third year. 
400 ^8000 8000 ' '' 

Therefore, ^^-15.25=2300. 

Clearing of fractions, 9261a?— 122000=18400000. 

Uniting t^rms and dividing, x=s2000. 

Ex. (38.) Let a; s= the sum left by his &ther. 

a: 4a; 
Then, ^"'^="^» ^^ remammg. 

4x 

-^^-124s=s his new estate. 
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Then, §^^124^=s?|+?|?=: tiie sum loat 

||+i|!+274+864 

Collecting terms, &q., 12040s:72. 
Changing terms, &c., rca=1720. 

Ex. (39.) Let a; &=s the money A had. 

Then, -5-=2' 

Gearing of fractions, lOar— 120»5z. 

Transposing, &c., 5z=120. 

Dividing, Xsss24:. 

Ex. (40.) Let a; ^ the sum he gave the youngest 8on« 
Then, 2;-f-133 s= the som he gave the second son. 
And 2a;-f'133 = the sum he gave the oldest 
Hence, x+x+UZ+^+liS=lS62. 

CoUecting, &c., 42;=:1862— 266. 

Reducing, 4j;=1596. 

Dividing, a;ss:399, youngest son' 

399+133=5iS2, second son. 
399+5323=931, oldest son. 
Hence he gave the youngest so^ $399, the second $532, and 
the oldest $d31. 

Ex. (41.) Let a; s= the dollars the purse contained. 
Then, ~ — l5ssA's share. 

And ^+13r=B's share. 

273sC's share. 

Therefore, *15+|+ 13+27 =a:. 

Clearing of fractions, 2a;— 60+a;+52+108=s4z. 
Collecting, &c., 2=100. 
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Ex. (42») Let x ■■ the sam lent 
Then, a:+-=-=500. 

Clearing of fractionSi 7:e+&ras3500. 

CoUeoting ternui, 10a;=3500. 

Dividing, xss:850. 

Ex. (48.) Let x s= the value of the estater 

Then, a:+|-760+600=:2000. 

Clearing of fraotionB, 4a;-f a;— 8040+2400=8000. 
Colleeting terms, &c., 52^=8640. 

Dividing, 9;=1728. 

Ex. (44.) Let x s John's shillings. 
And x-^-iQ ss James* shillings. 

Clearing of fractions, 9x=4x+l&). 

Transposing, &c., 5a;=:160. 

Dividing, 2=32, John's. 

82+40=^:72, James*. 

Ex. (45.) Let.x s the barrels bought. 

X 

Then, -+4 as barrels sold to A. 

J* 

And X — r ^+4 j =0*"^ ^= barrels remaining. 

Subtracting,' |-l+4=20. ' 

Clearing of fractions, x— 8+82=160. 

Uniting terms, &o., x=186 barrels. 

Ex. (46.) Let x ^ the number. 

Then, ^=5. 

Clearing of fractions, x--7=30. 

x=87. 



8IMPL1 IQTErATIOKS. VL 

Ex. (47.) Let a; s= the greater. 

And 44— a; = the less. • 

™. 8a? 

Then, .^6=|(44— ar). 

Clearing of j&actions, 15a;— 120=528— 12a:, 

Uniting terms, 27a;ss648. 

Dividing, a;=24, the greater. 

44—24=20, the less. 

Ex. (48.) Let a; as the greater number. 
Then, 43— a; = the less number. 

Therefore, 17-(43-a:)=^:^. 

^ 20 * 

. Subtracting, —26-4-^= — «— • , 

o 

Clearing of fractions, — 784-3a:=:ar— 20. 

Uniting tera^> &o., 2a;=58. 

Dividing, a:s=29, the greater. 

43— 29=rl4, the less. 

Ex. (49.) Let x s= the time the -son would ;eap the field ; 
then, as Jones could reap the field in 10 days, it is evident he 
could reap ^ of it in one day. And, as he with his son could 
reap the field in 8 d^s, thej would both together reap ^ of it in 
one day. 

Therefore, |— ^=^ field : 1 field : : 1 day : z days. 
Multiplying extremes, &o., 2n~^* 

Clearing effractions, a;=:40 days. 

Ex. (50.) Let X = the number of shillings A must pay B. 
Then, as A eottld reap ^ of the field in one day, and A and B i 
of it in a day, it is evident B could reap ^—^=7^ of it in one 
day, and four times ^ of it in 4 days, = ^ of the field. 

. Therefore, 1 : f : : 90 : a: 

a;=:50 shillings. 
5 
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Ex. (51.) Let z ^Hke value of the first horse. 

Then, 4(^+80) ^5?+15!^ ge^ond hoxse. 

Therefore. 6^+150 ^^^^^^ 

Clearing of fractions, bx+l&0+90=Az. 
Uniting terms, &c., — iars:— 240. 

Dividing by —4, xssGO, first horse. 

|(60+80)=:150, second horse. 
Hence the first horse is worth $60, and the second $150. 

Bz. (52.) Let a; s=s the whole som lent. 

Thep, ^X.05+^X.06=:180. 

Clearing effractions, &c., .Ibx+.&sssli/^. 
Uniting terms, .45a;3ssl4#. 

Dividing by .45, a;=:3tfO. 

{(S200)=1200, at 5 per cent. 
8200—1200=2000, at 6 per ooit. 

Ex. (58.) Let x sss the time A and B could do the woric ; 
then, as A conld do it in 12 days, and B in 10 days, A would do 
1^ and B i\f of it in one day. 



Therefore, T^+T^y^i^ : 1 


: : 1 day : :e days. 


Mdtiplying extremes, &o., 


60"-^' 


Clearing effractions, 
Dividing, 


lLr=60. 
zsS-,^ days, A and B. 


Again, as A would do -j^ of it in one day, and C f of it in 
a day; 


Multiplying extremes. &e., 


bx 
24=1- 


Clearing effractions, 
Dividing, 


5z=24. 
x=^, A and 0. 
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Again, let a; as the time B and C wonld do tlie work. As B 

would do ^ of it in one day, and ^ of it ; 

Therefore, ^+iss^ work : 1 work : : 1 day : 2 days. 

9x 
Multiplying eztremeS} &c.| Zo^^^' 

Clearing of fractions, 9x^40. 

Dividing, a:=4|i B and 0. 

Again, let x = the time A, B and would do the work. As 
A would do ^ of the labor in one day, B iV> ^nd C J of it ; 
Therefore, ^+^+1=3^ work : 1 work : : 1 day : a: days. 

Multiplying extremes, &o., 100^^^* 

Clearing of fractions, 37a;8s:120. 

Dividing, z=Z^. 

Ex. (54.) Let x ss ike principal. 

Then, ar+a;X. 10 X 4=780+780 X. 06x6. 

Collecting, &c., 1.422=1014. 

Dividing, a:=724.28f. 

Ex. (55.) Let re = the time. 
Then, 600x8X3:=270x4X6. 

Multiplying, 4000a:=6480. 

Dividing, ^=^ii years. 

Ex. (56.) Let 6:1; == the number of leaps the greyhound 
must take. 

Therefore, 9x =: the number the fox takes at the same time. 
And 92:-|-60 sss the whole number the fox takes. 

Therefore, 3 : 7 : : 6a; : 9ar+60. 

Multiplying extremes, &o., 27a;-|-180=E422;. 

Changing terms, &c., 15x=sl80. 

Dividing, a;=12. 

Multiplying, 6a:=72, greyhound. 

<< 9a;=108, tiie fi>x. 

That is, the greyhound makes 72 leaps and the &x 108. 
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Ex. (57.) Let bz s= the number of doUats the men reeeired. 
Then, iQ^bx sss the nomber the women received, i - 
And 2 SB the sum one man received. 

And 8— a; as the som one woman received. 

Then, 66— 7x=46— 5a:. 

By transpoedtion, 2a;=:10. . 

Dividing, xss 5. 

Multiplying, 5a;=25, men received. . 

And 46— -25 =21, women received. 

Ex. (58.) Let X ss the value of the first fimn. 

Then, {(183+x)sss ^^^Lfsa yalae of the second farm. 

And m+l±^.mJ^. 

Clearing effractions, 10248+5&c+18176=117a;. 
Transposing and uniting, 6l2;=23424. 

Dividing, a;=:384, 1st &rm. 

i(183+884)==:441, 2nd &tbl 

^L (59.) 1st. To find the position of the second-hand. 

Let a; ^ the time and place of the minute-hand. 

Then, as the second-hand moves sixty times as &6t as the 
minute-hand, it is evident it must have made one revolution of 
sixty seconds, and also sixty times x, =' 60z, in order to be be- 
tween the hour-hand and minute-hand, and be equal distances 
between them ; and, as the seconds in any given distance are 
sixty more in number than the minutes, it is evident that 
60z— -60= the time and place of the second-hand. 

And, as the hour-hand moves only ^ as fiist as. the minute- 
hand, 

X 

Then, ^ =: the time and place of the hour-hand. 

Now, by the question, the difference in time between the 
minute-hand and second-hand is equal to the time between the 
8econd<4Kand and hour-hand. x 
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Therefore, a:— GUa:— 60=602:— 60-^. 

Clearing of fractions, 1427:2:=b1440 m.r=:86400 seconds. 
Dividing, x=QO^^^ seconds. 

2nd. To find the position of the minute-hand. 

Again, let x = the time and place of the minute-hand. Then 
it is evident the second-hand will have made one revolution of 
60 seconds, and will also have passed over sixty times as many 
seconds as the minute-hand has minutes. 

Therefore, 6O2:-— 60= the time and place of the second-hand. 
And, as the hour-hand, as we have before stated, moves -^ as 
fast as the minute-hand, 

_ X 

Then, -^= the time and place of the hour-hand. 

As the space or time between the minute-hand and second- 
hand, by the question, is equal to the time between the minute- 
hand and hour-hand, 

3? 

Therefore, 60x— 60— a;=a:— r^. 

Clearing effractions, 720a:— 720— 12a:=12a:— a:. 
Uniting terms, 697a:=720 m.=43200 seconds. 

Dividing, a;=61fff seconds. 

3d. To find the position of the hour-hand. 

Let X = the time and place of the minute-hand. 

X ~ 
>~= the time and place of the hour-hand. . 

And 60— 60a;=: the time and place of the second-hand. 
It is evident, in this last case, that the second-hand has not 
performed one revolution. 

Therefore, a:-^=^+60-60a:. 

Clearing of fractions, 12a:— a:=a:-f 720— 720a:. 
Uniting terms, 730a:=720 m.=43200 seconds. 

Dividing, a:=59|f seconds. 

5* 
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Ex. (60.) Let z ss die number. 
Then, &r+12— 54=144- 82:. 

OoUeeting terms, 62=144^12+54=186. 

2=81. 



SIMPUfi A^UAXIONB OF XHB nB8T DlGBBl, CONTAININa TWO UN- 
KNOWN TERMS. 



Art. 152. (p. 98.) 



Ex. (6.) 1. Conditions, 

2. Conditions, 

3. Multiplying (1) by 2, 

4. Multiplying (2) by 8, 

5. Subtracting, 

6. Dividing, 

7. Multiplying (1) by 4, 

8. Multiplying (2) by 7, 

9. Subtracting, 
10. Diyiding, 

Hence a;=:4, and ^=8. 

Ex. (7.) 1. Conditions, 
2. Conditions, 
8. Multiplying (1) by 8, 

4. Multiplying (2) by 7, 

5. Subtracting, 

6. Dividing, 

7. Multiplying (1) by 2, 

8. Adding (2) to (7), 

9. Dividing, 
Hence x:=5, and y=s2» 

Ex. (8.) 1. Conditions, 

2. Conditions, 

3. Multiplying (1) by 2, 

4. Multiplying (2) by 8, 
'5. Subtracting, 

6. Dividing, 



ac+7y= 38. 

2a:+4y= 20. 

6a:+l4= 66. 

^x+l2y= 60. 

2y= 6. 

y= 3. 

122+2^=132. 

142+28^=140. 

22= 8. 

2= 4. 



72+2y= 39. 

82 — 4y^ 7. 

2l2+6y=117. 

2l2-28y= 49. 

34j^= 68. 

y= 2. 

142+^= 78. 

172= 85. 

2= 5. 



62— 3y= 27. 

, 42—6^=— 2. 

122— 6y= 54. 

122-18y=— 6. 

12y= 60. 

y= 5. 
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7. Multiplying (1) by 2, 


12x-6ya= 54. 


8. The (2), 


4x — 6y=:— 2. 


9. Subtractiog (8) firom (7), 


8a;=s 56. 


10. Dividing, 


a:=s 7. 


Henoe a:— 7, and y—b. 




Ex. (9.) 1. Conditions, 


7ar+3y= 62. 


2. Conditions, 


5z— 2y= 36. 


3. Multiplying (1) by 2, 


142;+6y=sl24. 


4. Multiplying (2) by 8, 


15x— 6y=108. 


5. Adding (3) to (4), 


292=282. 


6. Dividing, 


a:= 8. 


7. Multiplying (1) by 5, 


35z4.15y=310. 


8.. Multiplying (2) by 7, 


36z-14y— 252. 


9. Subtracting (8) from (7), 


29^s= 58. 


10. Dividing, 


y^ 2. 


Hence a;=;=8, and ^=2. 




Ex. (10.) 1. Conditions, 


12a:+8y=:116. 


2. Conditions, 


2x—y= 3. 


3. Multiplying (2) by 6, 


12a;-6y= 18. 


4. Subtracting (3) from (1), 


14y=: 98. 


5. Dividinjg, 


y= 7. 


6. Multiplying (2) by 8, 


162-8y= 24. 


7. Adding (1) to (6), 


28x=140. 


8. Dividing, 


x= 5. 


flence a:=5, and y=s7. 




Ex. (11.) 1. Conditions, 


llx+8y= 124. 


2. Conditions, 


2x— 6y=— 56. 


3. Multiplying (1) by 2, 


22a:+^= 248. 


4. Adding (2) to (3), 


24a;=: 192. 


5. Dividing, 


x= 8. 


6. Multiplying (2) by 11, 


22a:— 66y=:— 616. 


7. Subtracting (6) from (3), 


722^ 864. 


8. Dividing, 


y:= 12. 


Henoe a;3=8y and y=12. ' 
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Ex. (12.) 1. OcnditioDB, 
2. Condltioiis, 
a. Molttpljing (2) by 8, 

4. Subtracting (1) from (8), 

5. Dividing, 

6. Multiplying (2) by 2, 

7. Subtracting (6) from (1), 

8. Dividing, 

Hence 2r=r2, and ^=10. 



9x+4y^ 58. 

3x-f%= 26. 

9ar+6y= 78. 

2y= 20. 

y= 10. 

6z+4y= 52. 

8:r==r 6. 

x= 2. 



Ex. (13.) 1. Conditions, 

2. Conditions, 

3. Multiplying (1) by 2, 

4. Multiplying (2) by 5, 

5. Adding (3) to (4), 

6. Dividing, 

7. Multiplyiag (1) by 4, 

8. Multiplying (2) by 3, 

9. Subtracting (8) from (7), 
10. Dividing, 

Etence 37=12, and y=S, 



6ar+5y=112. 

8a:— 2y= 80. 

12a:+10y=224. 

40a:-10y=400. 

52a:=624. 

x=z 12. 

24x+20y=US. 

24a;-%=:240. 

2%=:208. 

y= 8. 



Ex. (14.) 1. Conditions, 
2. Conditions, 
8. Adding (1) to (2), 
4. Dividing, 
6. Multiplying (4) by 7, 

6. Subtracting (1) from (5), 

7. Dividing, 

Hence a:s=2, and ya=10. 



7a:— 2y=s— 6. 

2a;+2y= 24. 

9a:= 18. 

a:= 2. 

7a:= 14. 

2y=r 20. 

y= 10. 



Ex. (15.) 1. Conditions, 

2. Conditions, 

3. Multiplying (1) by 2, 

4. Adding (2) to (3), 

5. Dividing, 



6x+lly— 115. 

8a;— 22y=— 30. 

12x+22y= 230. 

20x= 200. 




x= 10. 




V 


/ 
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6. Multiplying (l)*by 2, 


12ar+22y=230, 


7. Multiplying (5) by 12, 


12a:=120, 


8. Subtracting j(7) from (6), 


22y=110. 


9. Dividing, 


y= 5. 


Hence a:=slO, and ys=s5. 




Ex. (16.) 1. Conditions, 


2ar+3y= 47. 


2. Conditions, 


lOa:— 12y=— 62. 


a. Multiplying (1) by 4, 


8z-}-122^=: 188. 


4. Adding (2) to (3), 


18x= 126. 


5. Dividing, 


x=s 7. 


6. Multiplying (1) by 5, 


10x+15y= 235. 


7. Subtracting (2) from (6), 


27y= 297. 


8. Dividing, 


y= 11. 


Hence a;=7, and y=ll. 




Ex. (17.) 1. Conditions, 


H= «• 


2. Conditions, 


l+|-«- 


3. Clearing of fractions, 


8x—2y=s 0. 


4^ ti it it 


8a;+2y±= 72. 


5. Adding (3) to (4), 


6x= 72. 


6. Dividing, 


x= 12. 


7. Subtracting (3) from (4), 


4y=: 72. 


8. Dividing, 


2/= 18. 


Hence the value of a;=12, and ^s 


sl8. 


Ex. (18.) 1. Conditions, 


l-^u. 


2. Conditions, 


.+l. «. 


3. Clearing of fractions, 


8a:— 5y= 65. 


4 " « andmultipl^gbyS, 25«+6y=925. 


5. Adding (8) to (4), 


28ar— 960. 


6. Dividing, 


x^ 85. 
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7. Hnltipljiog (8) by 6, 

8. Moltipljing (2) by 16, 

9. Sobtracting (7) from (8), 
10. Dividing, 

Henoe tbe values of a;=85, and yaslO* 

Ex. (19.) 1. Conditions, 

2. Conditions, 

8. Multiplying (1) by 21, 

4. Multiplying (2) by 2, 

5. Adding (3) to (4), 

6. Dividing, 

7. Multiplying (2) by 12, 

8. Subtracting (8) firom (7), 

9. Dividing, 

Hence the values of 2;s28, and y& 



15z— 26y= 275. 

15a:-f8y= 555. 

28y=s 280. 

y= 10. 



x+7y^ 176. 

12a:— 14y= 42. 

22:+14y= 350. 

14i:=: 392. 

x=z 28. 

12x+84y=2100. 

98y=2058. 

y= 21. 



b21. 



J 8 9"" 



19 



Ex. (20.) Oiven 'I ^ 9 I to find tbe value of a: and y. 



1. By the first conation, 

2. By the second condition, 
8. Multiplying the 1st by 72, 

4. Multiplying the 2d by 21, 

5. Subtracting the 3d firom the 4th, 

6. Dividing, 

7. Substituting 18 for ^ in the 8d, 

8. Transposing, &o., 

9. Dividing, 



^^-.y— 19 

T 9~ 

8a;+8y=: 126. 

6ac-8y=1368. 

6ai;+63ys=2646. 

71^=1278. 

y== 18. 

6&r— 144=1368. 

63a:=1512. 

xr= 24. 



Ex. (21.) Given - 
andy. 



14x+^« 88 
a:+12y«146. 



to find the value of x 
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1. By ilie first condition, 


14.+^ .*. 


2. By the second condition, 2+12^== 146 
8. By transpoffltion, jr=146—12y. 
4. By Bobstitating tiiie value of a; in Hie 3d, 


14{146-12y)+^= 38. 


5. Seducing, &c.. 


2044-168^+^= 88. 


6. Clearing of fractions, 12264— 1008^+5^=: 228. 

7. Transposing, &c., 1003ys=:12036. 

8. Dividing, y= 12. 

9. By substitution, «=146— 144^ 2, 


Ex. (22.) Given • 


7 10 ^" 
|+8y=184 


■ to find the Taln« of x 


idy. 

1. First condition. 


^^-^«• 


2. Second condition. 


|+3y=184. 


3. Multiplying (1) by 70, 

4. Multiplying (2) by 40, 

5. Subtracting (3) from (4), 

6. Dividing, 

7. By substituting the value of y 

8. Transposing, &c., 


lOz— 49y=-1400. 

10z+120y=6860. 

1692r=6760. 

y= 40. 

in (4), 10z4-4800b:5360. 

xsB 66. 


Ex. (23). Given \ ^+^^1 
1. First condition. 


to find the Talne of X and y. 


2. Second condition, 


mx+ny=sd. 


3. Multiplying ( 

4. Multiplying ( 
6. Subtracting (^ 

6. Dividing, 


2) by a, 
l)hjm, 
I) from (3), 


max+any=ad. 

any — mby=ad—nK. 
ad— VIC 
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7. Multiplying (2) by 3, • 

8. Multiplying (1) by «, 

9. Subtracting (8) from (7), 

10. Dinding, 



Ex. (24.) Given 
1. First condition, 



X y 
a h 






2. Second condition, 

8. Clearing (1) effractions, 

4. Clearing (2) effractions, 

5. Multiplying (3) by J, 

6. Multiplying (4) by 3, 

7. Subtracting (5) from (6), 

8. Dividing, 

9. Multiplying (3) by c, 

10. Multiplying (4) by a, 

11. Adding (9) and (10), 

12. Dividing, 



anX'\-lmyzs=icn* 
bmx^anxssibd-^cn. 

bm — an 



to find ihe value iiSx and y. 



a b 



fa.? 



bx-^ay^ 

dz+eys 

bdx^ady^ 

bdz-^-bcyz 

ady+bcyzz 

bcx-^acy^ 
adx-\-acys 
adx-^bcxsi 



Ex. (25.) Given 

value of X and y. 

1. Krst condition, 



1-12=1+? 



-g-+g-8=— _+27 



=abm, 
^cdru 
sabdm, 
sbcdn. 
sbcdn — abdn^. 

bcdn — cMn 

ad-j-bc 
zobcm. 
iocdn, 
'.ahcm-\'acdn. 

abcm+eicdn 
' ad+bc ' 



to find the 



1-12=1+8. 

*+y , X 



2. Second condition, 

5 "'"S 
8. Clearing (1) of fractions, &c., 2x-y= 80. 



8=^+27. 
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4. Clearing (2) of fractions, Ac, 47x— 18y:t=2100. 

5. Multiplying (3) by 18, 36x— 18y=1440. 

6. Subtracting (5) from (4), llx= 660. 

7. Dividing, aras .60. 

8. Substituting tlteyalae of X in (8), 120— ^=: 80. 

9. Transposing, &o., y=s 40. 



SniFLB EQUATIONS, CONTAINING TWO OB MOBS UNKNOWN TKRM8. 

Aet. 152. (p. 97.) 
1 ( 3x— y— 22r= 



find the valae of 
andz. 



Ex. (8.) Given 2 J 6^+2y+8;r=46 f ^ °°^ 
3 ( 4«+3y- z=31 ) "*"' ^ 
Subtracting twice the first from the second, and we have 

4. 42r+7z=45. 
Subtracting twice the second from three times the third, 

5. 5y— 93r=3. 

Subtracting fi)ur times the fiAh from five times the fourth, 

6. 71z=:213. 

7. z= '3. 
Substituting for z its value in the fourth, 

8. ' 4y+21=45. 

9. y=z 6. 
Substituting for y and z their values in the third, 

10. 4a:+18-3=31. 

11. a:« 4. 

Ex. (4.) Given 2 12z-T-3z= 36 ^ ^^ ^^ 7^^«'- 

Subtracting three times (1) from twice (2), 

4. 25y+15z=sl80. 

5. 6y+ 3zr=: 36. 
Subtracting four times (3) from twice (2), 

6. 6y— 2z=s32. 
6 
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Sabtracting five ^es (6) from rix times (6), 

7. 28z=56. 

8. 2a 2. 
Sobstitatiog tatzhM jtiae m tbe (6), 

9. 62^-4s82. 
10. 6ys86. 

_ 11. y= 6. 

Substituting fat y and z their values in the (3), 

12. 6z-12-2=sl0. 

18. 63:=s24. 

14 x= 4. 

Ex. (5.) Given 2 \ '^^t^ZlZ-l \ *« J"^ ** J''"" 

Subtracting seven times (2) from fimr times (1), 

4. 51y+17za459. 

Subtracting four times (3) from (2), 

6. 7y+13z=:127. 

Subtracting seven times (4) from fif^-one times (5), 

6. 544zs8264. 

7. z=6. 
Substituting for z its value in the (5),- 

8. 7y+78=127. 

9. 7y= 49. 

10. y= 7. 
Substituting for y and x their values m (1), 

11. , 7a;+28-6=78. 

12. 7a:=56. 
18. X=: 8. 

l.a:+y=80\ 
Ex. (6.) Given 2 } z-f-za25 S to find the values of x, y and x. 

3 ( y-f zsl5 ) 
Subtracting (2) from (1), 

4. y—z=b. 
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Subtracting (4). from (3), 

5. 2z=10. 

6. zssi 5. 
Subjstitating for z its value in (3), 

7. y+5=:15. 

8. y=10, 
Substitating for y its ralae in the (1), 

9. a:+10=:30. 
10. a;:=20. 

1 ( 8z— 4y=24— z), ^ ^,. , ^ 
Ex. (7.) Giyen2 6^+1=^+84 r^^*^^^^^'^^' 

Subtracting three times (1) &om four times (2), 

4. 16y-7z=264. 

Subtracting (2) from six times (3), 

6. . 19y+23z=564. 

Subtracting nineteen times (4) from sixteen times (5), 

6. 501z=:4008.^ 

7. 3r=8. 
Substituting for z its value in (4), 

8. lC^=r264+56=820. 

9. 3^=:20. 
Substituting for y and z their values in (1), 

10. 8a;-80=:24-.8. 

11. 8a:=96. 

12. a;=;12. * 



Ex. (8.) Given 2 



3 



2^3 4 
3 4^2 
U^2 3 ' 



4. Clearing of fractions, 

5. Clearing effractions, 



to find the values of a;, 
y and z. 



6a;+4y— 33r=276. 
4x—^+6z^lU. 
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6. Clearing of fractions, 8z+6^— 4z=s204, 
SubtraotiDg thi'ee times (5) from twice (4), 

7. 17y-24?=120. 

. Sobtiacting three times (5) from four times (6), 

8. 8d2^-84z=884. 
Subtracting ihiriy-tliree times (7) from seventeen times (8), 

9. 214z=2568. 

10. «=12. 
Substituting for z its value in (7), 

11. 17^-288=120. 

12. 2^=24. 
Substituting for y and z their values in (4), 

18. 6x+96-86»276. 

14. Uniting terms, ar=216. 

a;= 36. 



1 
Ex. (9.) Given ^ 



8^4- a;+2y— z=22n 



to find tiie values 
of u, a;, y, z. 



4a:— y+8z=85 
4w4-8a:— 2y =19 
2tt +4^-i-22r=46 

Subtract three times (8) from four times (1), 

5. — 5ar+14y— 4r=31. 
Subtract the (8) from twice (4), ' 

6. — 8a?+10y+4r=73. 
Add three times (2) to four times (6), 

7. 87y+25z=397. 
Add five times (2) to four times (5), 

8. 61y-z=299. 
Subtract thirty-seven times (8) from fifty-one times (7), 

9. 1812^=9184. 
10* z=7. 

Substituting for z its value in the (8), 
11- 61y-7=299. 

12. Uniting terms, 51y=306. 

18. y=.6. 
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SnbstitatiDg for y and z their yalues in (2), 

14. 4a:-.6+21=35. 

15. Uniting terms, ' 42s20. 

16. x=: 5. 
Snbstitating for y and z their yalues in (3), 

i7. 4m+15— 12=19. 

18. Uniting terms, 4u=16. 

19. u== 4. 



BQUATIONS 07 THE FIRST DEGBEB, C0NTAININi3» SEYX&AL UNKNOTVN 
QUAMTITIXS. 



Problems. 


(p. 98.) 


Ex. (1.) 1. Conditions, 


A^^X'-... 


2. Conditions, 


B+^f-f^. 


3. 


C+^+^ 60. 


Clearing of j&aclions. 




4. 


2A+ B+ 0=110. 


6. 


A+ZB+ C=150. 


6. 


A+ 5+5C=250. 


7. Subtracting (4) from twice (5), 55+C=:190, 


8. Subtracting (5) from (6), 


-25+4C=100. 


9. Adding twice (7) to five times (8), 22C=880. 


10. Dividing, 


C== 40. 


11. Substituting for C its value in (7), 55+40=190. 


12. Reducing, 


5B=150. 


13. Dividing, 


B= 30. 


14. Substituting for B and C their values in (5), 




^+90+40=150. 


15. CoUe^jting terms, 


A= 20. 


Hence A had $20, B $30, and C $40. 



6* 
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Ex. (2.) Let the piioes of tbe ragar =szz,y and z. 
L Then, Sz+4^+2z^ 60. 

2. " 4a:-fy+5;r= 59. 

8. And . x+10y+Sz= 90. 

4. Subtracting three times (2) from firar tunes (1), 

13y-7*= 63. 

5. Sobtracting (2) from four tunes (3), S9y+7z=z301. 

6. Adding (4) and (6), 52y=364. 

7. Dividing, y= 7. 

8. Substituting for y its value in (4), 91— 7z= 63. 

9. Transposing, ^z^ 28. 

10. Dividing, 2:= 4. 

11. Substituting for y and z their values in (8), 

a:+70+12= 90. 

12. Uniting terms, xs= 8. 
Hence the price of the first quality is 8 cents , per lb. ; the 

second, 7 cents; the third, 4 cents. , 

Ex. (3). Let X ss best horse, ^ ss the worst horse, and z 
ss the harness. 

1. Then, z+y+z=120. 

2. " y+^= 2a:. 
8. And • x-^z:= 8^. 

4. Subtracting (2) from (1), 2:s:120— 2^;. 

5. Transposing, &c., xss 40. 

6. Subtracting (3) from (1), ^=120—8^. 

7. Transposing, &c:, y= 80. 

8. Substituting the values of :c and y in (1), 

40+30+z=120. 

9. Transposing, &c., 2= 50. 
Hence the value of worst horse is $30, the best horse $40, 

and the harness $50. 

Ex. (4.) Let X, y andz s the three numbers. 
1. Then, ^ x+^=zM. 



8IMPL1 laVATIONS. 



x+z 



2. Then, y^^^U. 

3. And «4.?+?^84, 

4 

Clearing of fractions, we hare 

4. 2x+y+z= 68. 

5. a:+%+z«102. 

6. a:+y+4?==136. 

7. Subtracting (4) from twice (5), 5y+z=136. 

8. Subtracting (5) from (6), — 2y+3z=: 34. 
% Adding twice (7) to five times (8), 17z=442. 

10. Dividing, z= 26. 

11. Substituting for z its value in (7), 5y+26=136. 

12. Transposing, 5^=110. 

13. Dividkig, y= 22. 

14. Substituting for y and z their vidue in (6), 

a;+22+104=186. 

15. Transposing, &o., xzsz 10. 

Hence the numbers are 10, 22 and 26. 

Ex. (5.) Let the three di^ts be represented by {x-^y), a;, and 
(x+y) ; then the number will be 100(x—y)+10x-\'X-{'y=zlllx 
-9%. 

n m^' i. lllx— 99y .- 

1. Therefore, - — 5 ^=41. 

ox 

T 

2. Clearingof fractions, 74a?— 66ys=41ir. 

3. Transposing, ' 3ar=:66^. 

4. Dividing, a;= 2y, 

5. Again, lllar— 99y+396=il00(a;+y)+10a:+a:— y. 

6. lll2r-992(+396=100x+10%+10a;+x-y. 

7. fteduciog, 198y=s396. 

8. Dividing, y=: 2. 

9. Substituting for y its value in (4), 

2r=F 4. 
4—2=2, first digit; 4, second digit; and 4+2=6, the third 
di^t; and the number is 246. 
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Ex. (6.) Let z ss bushels of wheat, and y = bushels of rye, 

1. Then, 7z:ss4y+S. 

2. And a; : y : : 3 : 5. 
8. Multiplying extremes, &o., bxsssBy, 

4. Multiplying (1) by 5, Zbz=^20y+15. 

5. Multiplying (8) by 7, Zbx=z2ly. 

6. Subtracting (5) from (4), &c., ^asl5, rye. 

7. Substituting for y its value in (8), 5x=45. 

8. Dividing, zs= 9, wheat. 
Henoe there are 9 bushels of wheat, and 15 of rye. 

Ex. (7.) Let z ss the property of A, and ^ = the property 
ofB. 

1. Then, 7a:+|=990. 

2. And 7y+|=510. 

Clearing the terms of fractions, we have 

8. 492;+y=:6930. 

4. And a:+49y=8570. 

5. Subtracting (3) from forty-nine times (4), 

2400^=168000. 

6. Dividing, ^=70. 

7. Substituting for y its value in (8), 49x4-70=6980. 

8. Transposing and dividing, 2;=140. 
Hence A's property is $140, and B*s $70. 

Ex. (8.) Let z sss A's age, and y = B's age. 

1. Then, 

2. And 

8. Clearing of fractions, 

4. « « (( - 

5. Subtracting twice (8) from (4), 

6. Dividing. 



»-f+6= 


6. 


h^ 


X 

14' 


7y— x+85= 


42. 


14y+280=s 


5z. 


&c»294 


Xaa 


98. 
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7. Sabstitating for x its yalne in (8), 7y— 98-|-85s= 42. 

8. Eeducing terms, 7y=105. 

9. Dividing, y= 15. 
Hence A's age sa 98 years, and B's age = 15 years. 

Ex. (9.) Let - =s the fraction. 

y 



1. Then, ' 






2. An.d 




y+i *' 


8. Clearing of fractions, 
. 4 « «< ii 

5. Subtracting (3) from (4), 

6. Uniting terms, &a, 

7. Substituting for 2; its value in 

8. Transposing, &o., 


1(8), 


3a;-|-8=y. 

4a:=y+l, 
a;-3=l. 

12+8=y. 
yssl5. 


^enoe the fraction is •^. 






Ex. (10.) Let X = A's age, and \ 


y = B'e 


lage. 


1. Then, 




> ""^^ 26 


2. And 




X 2 

a:+y X 
y 5 -3- 



3. Clearing of fractions, 2x-^x-\-y=i 50. 

4. « «< " 15y— 8a?— 3y== 5f. 

5. Adding one times (4) to eight times (3), 20^=400. 

6. Dividing, yszz 20. 

7. Substituting for y its value in (3), 2+20= 50. 

8. Transposing, &c., xs=: 30. 
Hence A's age =a 30 years, and B's = 20 years. 

Ex. (11.) Let :c &=s the larger number, and ^ = the less. 

1. Conditions, 4(a;-j-y)— ?Z?=s 62. 

2. « (x+y)-(x-y)« Y' 
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8. Ckaringoffrftotioiu, lftr+16y*£4-yss248. 

4. Uniting teims, l&r+l7y=248. 

5. Uniting temui of (2), 2y= -j. 

6. Clearing of fimctionfl, 6y=s 2a;. 

7. Addmg fifteen times (6) to twice (4); 124ysr496. 

8. Dividing, y=z 4. 

9. Sobstitating for y its yaloe in (6), 2z= 24 
10. Dividing, 2;= 12. 

Therefore, 12 := tiie luger nunber, uod 4 = the leas. 

Ex. (12.) Let z sss A'b money, y s=s B*8 money, and z = C'b 
money. 

1. Then, by conditions, z+lOOssy-^-z, 

2. « «« ««. * y+100=2(a:+z). 

3. " " « z-f-100=r3(a:+y). 

4. Adding twice (1) to <2), 300=^4- 4z. 

5. Adding three times (I) to (3), 400=6^+2?. 

6. Sabtnusting.half (5) from tiirioe (4), 700=llz:. 

7. Transpodng and dividing, z=63^. 

8. Sabstitating for z its value in (5), 400rs6y+127tV- 

9. Transpoong, &c., 6^=272^. 

10. Dividing y^ ^^A* 

11. Sobstitating for y and z their value in (1), 

x+100=45A+63A- 

12. Uniting terms, &c., a;=9^. 

Hence, first man's money, $9^; tiie second, t^b^; the 
third, $63^x- 

Ex. (13.) Let X, y and z ss their respective ages. 

1. GEhen, by conditions, . a:-|-y-{-2:=ss90. 

2. " " « (z+a:)— y=s80. 

3. « " " (3r+y)-2r= |. 

4. Sabtracting (2) from (1), 2ys=:60. 
6. Dividing, y=30. 
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6. Subtracting (3) from (2), 2z— 2y=30— |. 

7. Multiplying (6) bj 4, 8z-8y=:120-z. 

8. Transposing, &o., (7), 9z— 8^=120. 

9. Substituting for y its value in (8), 92:— 240a:120. 

10. Transposing, 9z=360. 

11. Dividing, z= 40. 

12. Substituting for y and z their values in (1), 

a:+30+40= 90. 

13. Collecting terms, &c., xsa 20. 

Hence A's age 20, B's 80, and G's 40 years. 

Ex. (14). Let to, X, y, z, represent their estates respectively. 

1. Then, by conditions, td-f a;+y4-^»^^000. 

2. " " « 2w+8x+?+l=:16000. 
8. « « « w+2a:+2y+^=18000. 

*• " " " . hh-hh"^' 

5. Subtracting ten times (2) from twenty times (3), 

10a:+35y+6z=200000. 

6. Subtracting ten times (2) from twwty times (1), 

— 10a:+16y+18z=120000. 

7. Subtracting sixty times (4) from thirty times (3), 

40a:4-45y=300000. 

8. Multiplymg, (6) by 4, — 40a:+60y+72z=48000Q. 

9. Adding (7) to (8), 105y+72z=;780000. 

10. Adding (5) to (6), 50y+24z=:320000. 

11. Subtracting (9) from three times (10), 45^^180000. 

12. Dividing, y= 4000. 

13. Substituting for y its value in (10), 

200000+24z=820000. 

14. Transposing, &o., 2:= 5000. 

15. Substituting for y its value in (7), 40a:-[-180000=300000. 

16. Transposing, &c., z^ss 3000. 
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17. Snbstitatiog for x, y, z, their valoes in (1), 

tt,4.8000+4000+5000= 14000. 

18. TraDsposiDg» Ac, to= 20OO. 
Hence A's estate $2000, Ws $8000, 0's $4000, and D's $5000. 

Ex. (15.) Let the four numbers be represented bj to, a;, ^, 
and z, respectivelj. 

1, Then, by oondiiiiHis, ir+o= ^^'^• 

2. « « " «+l= 476. 

o 

8. " « " y+i= ^^^• 

4. « « « r+^= 714. 



5. Clearing effractions, 2te7-f-2:== 714. 

6. " " « 3a:+y= 1428. 

7. " •• " 4^+z=z 2380. 

8. " "' " tr+5z= 3570. 
• 9. Subtracting (5) from twice (8), — a:+10z=: 6426. 

10. Adding (6) to three times (9), y+30z:=20706. 

11. Subtracting (7) from four times (10), 119ir=80444. 

12. Dividing, 2:= 676. 
18. Substituting for z its value in (7), 4y+Q7Q=z 2380. 

14. Transposing, jpc, ys^ 426. 

15. Substitutiog for y its value in (6), 3z+426= 1428. 

16. Transposing, &c., x= 334. 

17. Substituting for x its value in (5), 2tt;4-334=: 714. 

18. Transposing, &o., tossz 190. 
Hence the four numbers are 190, 334, 426, and 676. 

Ex. (16.) Let a; ss the length of the field, and ^ = its 
breadth. 

1. Then, xXy^=^=^ the contents of it. 

2. i+5xH-^=^+5y+4a;+20. 
8. By condition, a:y-f240=a:y+5y+4a;4-20. 
4. Transpoong, &c., 5^-f-4a;s220. 
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5. Again, 5^^Xy— 5=ary— 4y— 5i:-}-20. 

6. Then, by conditions, xy — 210^a:y--4y— 5a:-f-20. 

7. Transposing, &c., \y-^bx=. 230. 

8. Tke (4), 5y+4ar= 220. 

9. Multiplying (7) by 5, 20y+25a:=1150. 

10. Multiplying (8) by 4, 20y-}-16ar= 880. 

11. Subtracting (10) from <9), 9a:= 270. 

12. Dividing, xsz 30. 

13. Substituting x for its value in (8), 5^+120= 220. 

14. Transposing, &o., y^ss 20. 
Therefore the length of the field is 30 rods, and its breadth 

20 rods, and it contains 600 square rods. 

Ex. (17.) Let X == the price of wheat per bushel, in shillings, 
and ^ s= the price of the barley. 

Then, — = the number of bushels in the second o£fer. 

X 

1. Therefore, 12ar=8y+56. 

2. And — Xy=125. 

3. Therefore, 8^:= bx. 

4. And 12a:= 5a:+66. 

5. Transposing, 72:= 56. 

6. And i=3 8. 

7. Therefore, y= 5. 

The prices of wheat and barley per bushel were 8 and 5 
shillings respectively. 

Ex. (18^ Let X =z oxen, and y = cows. 

1. Conditions, x+ys=S9, 

2. « a:--4— 7=y— 20. 

3. Uniting terms, «— -ys= — 9. 

4. Subtracting (3) from (1), 2ya=:98. 

5. Dividing. ys=49. 

6. Substitutingfor^it8yahiein(l),x449s=89. 

7. Transposing, &c., a;sB40. 

There were 40 oxen and 49 cows. 

7 
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Ex. (19.) Let X s A'b turkeys, and y » B's tarkejs. 

1. Then, a:+5==y"~^- 

2. And a:— 15=^(y+15), 

3. Clearing effractions, 7x— 105=:%-)-45. 
A. Multiplying (1) by 7, &c., 7a:+70=7y. 

5. Subtracting (4) from (3), &a, 4^=220. 

6. DiTiding, y=z 55. 

7. Substituting for y its value in (1), x4-&==55 — 5. 

8. Uniting terms, &c., a;=45. 
A had 45, and B 55 turkeys. 

Bz. (20.) Let :r =s the larger, and y ?= the smaller number. 

1. 1st condition, o+7= ^« 

o 4 

2. 2d condition, t— 1= 6. 

4 o 

3. Clearing effractions, and multipljongby 3, 12z-f 9y=900. 

4. " « « " 2, 12a:— 8y=288. 

5. Subtracting (4) from (3), 172^=612. 

6. Dividing, s y= 36. 

7. Substituting for y its value in (3), 12a;+324ss9O0. 

8. Dividing, x=s 48. 
Hence the numbers are 48 and 36. 



Ex. (21.) Let :r ss the numerator, and y s 


ttlie denominator. 


1. Then, by conditions. 




y 


2. And " « 






3. Clearing of fractions, 




x4-5=:2y. 


4^ €i it tl 




2a:=y+2. 


5. Subtracting (4) from twice 


(8), 


10=3y-2. 


6. Connecting terms, 




12»3y. 


7. Transposing, &c., 




y=4. 


8. Substituting for y its value 


in (3), 


x+6=8. 


9. Beducing, 




XasS. 


Hence the fraction is f . 
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Ex. (22.) Let x as B's age, and y zss C's age. 



1. Then, by conditions, 




r-» »• 


2. And " " 




ar-3=y+3. 


3. Multiplying (1) by 2, 




a;+3=2y-6. 


4. Subtracting (2) from (8), 




6=y-9. 


5. Transposing, &c., 




9=15. 


6. Substituting for y its valne in (2), 


1-8=15+8. 


7. Transposing, &c.. 




x=21. 


ence B's age 21, and C's age 16 


years. 





Ex. (2S.) Let X ssz first niunber, and y := second number. 

Qy St/ 

1. By first condition, ---j--t= -^^ J* 

Sx t/ 

2. By second condition, -_— -|ass 5|^. 

3: Clearing of fractions, 82+9^=: 188. 

4. " " « 2Lc— 4y= 162. 

5. Subtracting eight times (4) irosn. twenty-one times (8), 

2212^=2652. 

6. Dividing, y= 12. 

7. Substituting for y its value in (3), 8a:+108= 188. 

8. Transposing, &c., x=i 10. 
Hence the numbers are 10 and 12. 

Ex. (24.) Let :r = the larger part, and j^ = the smaller pari 

1. Then, by conditions, a:-|-y=: 50. 

o A :. ' 3a: 2y 

2. And « « ^== |. 

• 3. Clearing effractions, &c., (2), 92?— 16^= 0. 

4. Nine times (1), ^a:+9^=:450. 

5. Subtracting (3) from (4„ 25y==450. 

6. Dividing, y== 18. 

7. Substituting for y its value in (1), a:+18=t 50. 

8. Transposing, &c., x=i 32. 
Hence the larger is 32, and the smaller 18. 
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Ex. (25.) Let ^ =- Hie man's age, and a: = his wife's. 

1. Then, by conditions, x : y : : d : ^ 

2. Multiplying extremes, &o., 4i:=%. 
8. Bj conditions, x+12 : ^+12 : : 5 : 6. 

4. Multiplying extremes, &c., 6z-|-72=»%+6^« 

5. Multiplying (4) by 2, 12x+144=10y+120. 

6. Multiplying (2) by 8, 12a:=9y. 

7. Subtracting (6) from (5), 144=r y+120. 

8. Transposing, &c., ^=24. 

9. Substituting for y its value in (2), 4ir=:72. 
10. Dividing, a:=18. 

Hence the man's age is 24, his wife's 18 years. 

Ex. (26.) Let :e s: the days he labored, and ^ s= the days 
he was absent. 

1. By conditions, «+y= 10. 

2. " " 12a:— 8y= 40. 

3. Multiplying (1) by 12, 12:r+12y=120. 

4. Subtracting (2) firom (3), 20^= 80. 

5. Dividing, y=: 4. 

6. Substituting for y its value in (1), 2-f ^<= ^^• 

7. Transposing, &c., xsss 6. 
Hence he labored 6 days, and was absent 4 days. 

Ex. (27.) Let x sss the price of the chaise, and y = the 
price of the horse. 

1. Then, by conditions, x+y:ss 208. 

Q „ « « 4^_ % 

'^' T"" T" 

8. Clearing of fractions, 12:r=s 14y. 

4. Multiplying (1) by 12, 12x+12^r=:2496. 

5. Subtracting (3) from (4), 26^=2496. 

6. Dividing, y=n: 96. 

7. Substituting for y its value in (1), x+96=: ^08. 

8. Transposing, &o., ar= 112. 
Hence the chaise cost $112, and the horse $96. 
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Ex. (28.) Let 2x = the sum' A lost, and 2; = the sum B 
lost.* 

1. Then, bj* ^nditions, — ^ — =96— a:. 

u 

'2. Clearing of fractions, 240— 2a;=288— 3a:. 

3. Transposing^ &o„ , ar=:48, 

4. Multiplying, * 22:==96. 

Hence A lost $96, and B lost $48. 

'4 . • ' •' ^ 

Ex. (29.) Let :{f = tbe time A wonld finish the work. - 

As A and B wonld comftlete the work in 6 days, hi^ving 
already labored 4 days, it is evident that in one day they would 
'do ^ of the work. * ' 

And as B coold finish it in 16 days, he wonld in one day do 
j^ of the remaining labor. 
Therefore, A wonld do i— A=A ®^^* ^ ®^® ^*y* 
And ^7 work : 1 work : : 1 day : x days. 

Multiplying extremes, &o., 7o=^- 

Dividmg, &c., 2;=9f days. 

Hence A would finish the work in 9f days. 

• Ex. (so.) Let x=4he first kind of grain, 40— a: = the 
other kind. « 

1. Then, by conditions, 60Xa:+90(4d— a:)=40x80. 

2. Reducing terms, 60a:+3600— 90a?=8200. 

3. And .302:= 400., 

4. 'Dividing, a:= 13J. 
5.* And \ 40-13^= 26|. 

Hence the first kind of grain was 13^ bushel^i, and the second 
kind 26| bushels. . 

Ex. (31.) Leia;=^ bushels of com, and 170— a; s=f bushels 
of barley. 

1. Then, . 30x30+70Xa?+90(170— a;)=200><80. 
. 2. Jledueing, 900+70ar+15300— 90x=16000. 

3. CoUecting terms, 20a:=200. 

4. And ' z=10. > 

1*. 
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6. Substitating for x its Vftlne in the conditions, 

170—10=160. 
Hence, 10 bushels of corn, and 160 of barley. 

Ex. (82.) Let z as the oxen, and y ss the cows. 

z— 6 

1. By conditions, — 5— ^y— 8. 

2. " " X— 6— 10=y— 8+2. 
8. Reducing, x — 16=y — 6. 

4. Twice the (1), a:— 6=2y— 16. 

5. Subtracting (3) from (4), 10==^— 10. 

6. Tnuuqposing, y=20, cows. 

7. Substituting for y its value in (3), x— 16=20— 6. 

8. Transposing, &c., a:=30, oxen. 
Hence there were 80 oxen and 20 cows. 

Ex. (33.) Let x =s the larger number, and 2^ = the less. 

1. By conditions, x-|-y=sl5. 

2. " « 4a:=6y. 

3. Multiplymg (1) by 4, 4ar+4y=60. 

4. Subtracting (2) from (3), 10y=60. 

5. Dividing, y=3 6. 

6. Substituting for y its value in (1), 2-f 6sssl5. 

7. Transposing, 0;=: 9. 
Hence the numbers are 9 and 6. 

Ex. (34.) Let the times A, B and would perform the work 
respectively be zsz x^y^z ; and let tr sa the time they would all 
do it. Then, as A and B would together perform the work in 6 
days, it is evident they would in one day perform \ of the labor ; 
and, for the same reason, A and would perform in one day | 
of the work, and B and 0, in 12 days, ^ of it 

Therefore, A+B^^. 

And i!+C=4. 

And B+C=A- 

Therefore, 24+2JB+2C=|. 

And ii+JB+C=A. 
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Then, as B and would do ^ of tbe work in one day, and A, 
B and C ^ of it, it is evident tiiat A in one day would do •^— 

Therefoaro, fy work x 1 work : : 1 day : x days. 

Multiplying extremes, &c., Jff^^' 

Clearing effractions, &rsss48. 

Dividing, a?ss9{ days. 

B in one day woold do t\— i^^iV ^^^^ 

Therefore, ^ work : 1 work : : 1 day : y days. 

Multiplying extremes, &o., Tff^^' 

Clearing of fractions, y=16 days. 

C in one day would do yV— J=?V ^^ i** 

Therefore, ^ work : 1 work : : 1 day : z days. 

g 
Multiplying extremes and meanSi 7q^=^' 

Clearing effractions, z=48 days. 

As A, B and C do -]\ of the work in a day. 

Therefore, ^ work : 1 work i : 1 day : to days. 

Multiplying extremes and means, tf=^* 

Clearing of fractions, St0=:16. 

Dividing, w^5^ days. 

Hence, A would do the work in 9f days, B in 16 days, C in 
48 days ; A, B and C together, in 5^ days. 

Ex. (35.) Let the four shares be represented respectively by 
w, X, y, z. 

1. Conditions, «,=:?±|±?/ 

2. 



3. 
4. 
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5. Clearing of fractions) 

6. « " " 

8. (4) 

9. Subtracting (5) from (6), 

10. Subtracting (8) from (7), 

11. Subtracting (4) from (5), 



dx=W'\-y-]-z. 
iytssw+z-j-z. 
t0=sz-l-14. 

Sws=:4z. 

4yt=X'\'2iw — 14. 
trssz-(-y— 14. 



— x4-4y=-14+2ic^. 
5a:=7(J'+2w. 
202:r=28b4-8u7. 
20a;=l5fi7. 

=280— 7w. 

7ttT=280. 

ir= ^. 

4i;»120. 

* x=z 30. 



tf» 



12. Multiplying (11) by 4, and transposing, 

42-f4yss56-j-4i0. 
18. Transposing (10), 

14. Subtracting (13) from (12), 

15. Multiplying (14) by 4, 

16. Multiplying (9) by 5, 

17. Subtracting (16) from (15), 

18. Transposing, 

19. And 

20. Substituting for w its value in (9), 

21. Dividing, 

22. Substituting fyt to and x tbeir value in (11), 

40=30+y-14 

23. Transposing, &o., y=3A. 

24. Substituting for to its value in (8), 40=:2r+14. 

25. Transposing, &o., , r&ss 26. 

26. Adding ihe values of tc^, x, y^z, 

40+30+24+26=120. 

Hence the whole sum is $120 ; oldest son's sharci, $40 ; second 
son's, $30 ; third son's, $24 ; youngest son's, $26. 

NoTB. — In solving the forcing problems, the pupil should 
perform each one by eliminating the unknown terms not only 
by addition and subtraction, but also by comparison and stibsti- 
tution. By so doing he will obtain more Iqiowledge of solving 
equations than by any other i 



NBOATITI QUAMTZTZBB. * 8S 

NEGATIVE QUANTITIES. 
Aet.153. (p. 106.) 

X 

Ex. (8.) Let - = the fraction. 

y 

z+2 
1. Then, by conditionSi -^ — =« J. 

2.Aud, « « ^i. 

3. Clearing of fractions^ ^ar+Bssy. 

4. " « " 2ar=:y+2. 

5. Subtracting (4) from (3), ar4-8=— 2. 

6. Transposing, 2x=— 10. 

7. Dividing, a;=— 5. 

8. Substituting for x its value in (8), — 20-f-8=s^. 

9. Transposing, jfs— 12; 

10. Hence the fraction is — r^^. 
Ex. (9.) Let ~ a iha fraction. 

y ' 

x+7 

1. Then, by conditions, =0. 

2. And « « ^=*. 

3. Clearing of fractions, ar+TssO. 

4. « " " 0=y+2. 

5. Transposing (3), x=s — 7. 

6. Transposing (4), y=: — 2. 

—7 

7. Hence the fraction is — 5. 



Ex. (10.) Let - = the fraction. 

y 

«+4 
1. Then, by conditions, --ir-=0. 



2. And " " -^=1. 



y 

X 

sPro" 
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8. Olearing of fractions, x+4=r0. 

4. " •< " a:s=y— 10. 

5. Transposing (3), x=s — 4. 

6. Sabstitating for x in the (4) its yalue in the (5), 

-4=y-10. 

7. Transporing, ^=6. 

■I ^ 

8. Henoe the firaotion is -x-. 

o 



THEOREMS. 
Am. 157. (p. 114.) 



Ex. (4.) Am. 9a^lf^+6ahm+m^ 
(5.) Ans. 2bi^+4:0xy+iez', 
(6.) Ans. 4»t«+12ffwi+9»«. 
(7.) Ans. 49(P-f 2&fc+4c«. 
(8.) Ans. M+12mo+9u^. 

Aet. 159. (p. 115.) 
Ex. (2.) Ans. 9(^^12ab+U\ 
(3.) Ans. 25»i«— 10mn+n« 
(4.) Ans. IMU'Sabx+s^. 



Ex. (9.) Ans. 2ba*+20a^b+W. 
(10.) Ans. l+i+iV- 
(11.) iln*. 9+f +^. 
(12.) Ans. 4+2+i. 



Ex. (5.) Ans. 9a*-^Ml^+b\ 
(6.) Ans. a?^2aS^+^. 



EVOLUTION. 



Abt. 188. (p. 129.) 
Ex. (6.) a:*-2a:«-f 3a:«-2a:+l ( a:*— a:+l. 

a* 

2a:»— a:)-2a;»+8a:« 
— 2ar^+ ^ 



2a:s-2a;+l ) 2a:«-2a:+l 
2a:>-2a:+l 
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Ex. (7.) ai«— 2a:5+a?*+2x»-2a:»+l ( af-^a^+l. 









Ex. (8.) tf*+4a8i+10a«i>+12«y+95* ( a«+2ai+8y. 



6g'y+12fl»+9y 
K. (9.) «♦— 2a«+2£^— a+i ( fl«-a+f 









Ex, (10.) 4rf2^-12e^a:»+13dV— 6a»z+rf»(2aa:«-3a»x+a». 






2a 2^\ 4a3 . 4^ 



D 



b ScJ 3^^9c» 

4ab W 

"3ic+9c« 
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Bf BKCACQOBD OOBFflOIBNTS. 

Abt. 188. (p. 130.) 

Ec(4.) 4-16+24-16+4(2-4+2. 

4 Hence 2fl?— 4a+2. ul«f. 

4-4)— 16+24 
-16+16 



4-8+2 ) 8-16+4 
8-16+4 



Ex. (5.) 4+0+0+0-12-12+0+0+9+18+9 

4 ( 2+0+0+0—3-3. 

4+0+0-r0-3 ) +0+0+0-12-12+0+0+9 
+0+0+0-12- 0+0+0+9 
4+0+0+0-6-3) -12+0+0+0+18+9 
-12+0+0+0+18+9 

Hence 2+0+0+0-8-8=s22'+02^+0z»+0a;*-3a:-3=. 
2a:'— 3a:— 8. Ans. 

Ex. (6.) 16+24+89+60+100 ( 4+3+10= 

16 4a:«+8a;+10. Ans. 



8+8 ) 24+89 
24+ 9 



8+6+10 ) 80+60+100 
80+60+100 



Ex. (7.) 9-12+10—28+17—8+16 ( 3-2+1-4= 

9 8a:»— 2a:«+a;— 4. Ans. 

6-2) -12+10 
-12+ 4 



6-4+1)6—28+17 
6—4+1 

6-4+2—4 ) —24+16-8+16 
_24+16-8+16 
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Ex. (8.) l+2-l-f +p(l+l-i=i»+l-i. Am. 



2+1)2-1 
2+1 



a+2-i)-2-f+i 



-2-f+p 



OUBI BOOT. 



Asx. 18t. (p. 184.) 

Br. (4.) a»+9ai«+27a:+27 ( x+8. 

»» 

&B«+9«+9 ) 9ai»+27a:+27 
9a:»+27x+27 

The divisor is obtained in the following manner. 
8(a;)»+8(8x»)+(8)'=3a!'+9*+9. 

Ex. (5.) l-6y+12y'-8/'(l-2y. 

1 



8-6H-4»' ) -%+12y»-8y» 
-6y+12y«-8y» 

The diTiaor, 8(l)»+3(lx-2y)+(-2y)*=8-6y+4y». 

■ Ex. (6.) «<»-6a«+40<^— 96a-64 ( «^-2a-4. 

^ 

&!*— 6<^+4a« ) — 6a»+40a«+96a 

-6g»+12g«- 8a» 

8d»-12rf'+24a+16 ) -12a«+48z»-96a-64 
-12a*+4&E«-96ff--64 

First diTisor, 3(a*)+3(a»X— 2a)-f (-2a)»=8a*+6fl»+4a». 
Second divisor, 8(a«— 2a)«+(8(<;^— 2a)— 4)+(— 4)»=8tf*- 
12a^+24a+lS. g 



I 



KBT SO aXIXHtXAV'S ALOXBBA. 

Ex. (7.) 



W+6BH-3«»+3ac+3ie+<?) 8<ft+6a«c+3We+3fle*+8&?-K 

8(rt!-f6g8c+3gH-3««^+S'^-H^ 

Knt dhrisor, 3(a)*+3(aX&)+(i)*=3<^+3<i&+^- 

Seoond diviaor, 3(a+i)*+3(a-H)c4-(c)*=3a^-|-6aH-3«'4- 

BT ukuced coxmcmRB. (p. 135.) 
Sx. (&) 1+8+24+82+16 ( l+4+4=x*+4x+4. 



2+4)8+24 
8+16 



2+8+4)8+82+16 
8+32+16 



1+4+4 (l+2=x+2. Am; 
1 



2+2)4+4 
4+4 

Li tiiis qiiflBtion we extract the sqoaie root of tiie sqiian root. 

iSi. (4) 1+0+0+3+0+0+8-1 ( 1+0+0-1= 

1 i»+0«»+Oz— y= 

8+0+0+8+1)0+0+3+0+0+8-1 a»-y. 

0+0+3+0+0+8-1 

Abt. 188. (p. 188.) 
Ex. (4) »i»-6OT'+40»i»-96OT-64 ( «»-2o»-4. 

8»i«)-6»i» 



»,•— 6j»»+12««— 8»^ 



8w« ) -12»«<-48w«-96ct-64 
»i«_6w'+40»rf'_96ro_«4 



BASIOAL QVANTITISB. 

Ex. (5.) 82a:»-80a;»+80a»— 40a:»+10z— 1 ( 2ar-l. 
_82a*_ 
80a:*)— 80a^ 



82z»-80«'+80z»-40a:»+10x-l. 



SUBDS, OB RADICAL QUANTITIES. 

Axi. IN. (p. 189.) 
Ex. (4.) S(^X 3a*=r9iz* ; whence V^. 

(6.) «'Xa:"Xa'Xa?X«*=a"; whence ^^^3°: 

(70 — X— X— X '^ = '^ ,, ; whence f--^.y. 
x-y x-y x-y x-y {x-y)*' \(x--y)*J 

(8.) (af-y)(z— y»)=(i-y»)»j whenoe((a;— y^i 
Abt. 1«8, (p. 140.) 
Ex. (12.) iV5'=A/|X|XA/r== J|. 

(18.) Wl^^^iXiXiXiX<^l^=*J^. 
(14.) 8"X/yOT=>v^'3=^ 

Aet. 191. (p. 141.) 

Ex. (2.) Here ^4-^=^X1=2, the first ind^. 

And j^-{-^=:^xi=3, the second index. 

Therefore, 3*=4(^, or A/^, and 5*=>^=»/^a25. 
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Ex. (8.) Here f-^Jt«»S» the fint index. 
And ^-7-^=2, the second index. 

Therefore 0*=/^?, and a^=ff/7?. 

Ex. (4.) Here ^^^=4, the first index. 
And }-i-|=:6, the second index. 

Therefore 8a*=3>^, and 2a*=2>^«. 

Ex. (5.) Here ^-ft-iV^S- 
And *^A=4. 

Whence 6x*=6Ji/?, and 6y*sa6jy7. 

Aet. 1»5. (p. 142.) 

Ex. (3.) fandi=|andi. 

Hence . 2*=2*=(2*)*=:16*=^yiB. 

And 8*=3*=(3»)*=(27)*«:iy27. 

Ex. (4.) ^and^=:fandf 

Hence a^^a^ssyy?. 

And ji=(5)*=^F 

Ex. (5.) — and -= — and — . 
VI n fitfi 9nn 

Therefore ar«=(a:")^=V^. 

And y«=(y*H=Ay^. 

Abt. 196, (p. 143.) 
Ex. (3.) V75"=V25xV3*=5>s/3: 
(4.) 4/S0=:/^aBx>y5"=2,^. 
(6.) ,YUi3^=:4/21(^a?X^^!^=Bax4^m^. 

Abt. 198. (p. 144.) . 
Ex. (3.) 2Aj^=>y2x2xax405=,y525«^y5ix5««4>C^ 
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^BI. IW. (p. 144.) 

Ex. (8.) v|-=>v/|xi=viF=VAXJ?=*fVn: 

(4.) ^^4^w^=An^=^ziTX^=if^. 

(5.) /yj=>}^i><|=4/A=Aj^^x|=i^. 

XZAHPia TO BZJEBOISE THB TOKBOOINa XUIJE8. 

iSx. (1.) VI25=V25x5=5a/5: 

(2.) VBDS?"=VTB^XV55^4azV5^ 

(3.) y^l89tf*i'c='=>y27?PXA/75?=3aiy</753: 

- (4) 7V?D=A/3g2D=V781x>v^=28//5'. 

(5.) ?Vf=V^=^/^J?><|=^/^M=/v^^3l;x| 

^^^ 

(6.) AVf=V^><T=V^?=V^fFXi=^;^V7. 
(7.) A/9B?5?=VTB^'xV^^4«ia:V^. 

(8.) f/y6(k*+64y»=?/^8x(7a:*+V)=fAy7?T¥^ 

ADDITION OF SUBD QUANTITIES. 

AxT. 200. • (p. 146.) 

Ex. (7.) Beqtured the stun of V 27 and VIST » 

First V5T=a/"5x3*=:3a/S: 

And A/5r=A/TBx"3=4VS: 

Then 3V5+4V^=7V3'. 

Ex. (8.) Keqnired the sum of VM and V72^ ' 
First VW=a/25x2'=:5vTJ. 

And v7?=>s/S5X^=:6>/2: 

Then 5v^+6V5r=llV2: 

8* 
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Ex. (9.) Find the som of ,^1^ and ^^iDSI 

First //ISD=/i/E5x5=6V^ 

And a/3D5=VSIx5=9V5: 

Then 6VF+9/v/5"=15V5r 

Ex. (10.) FindtheBmnof^/^andy^W. 

And /^TS5=,y27x5=3>^^ 

Then 2Aj^+3ye^ =6.^. 

Ex. (11.) Find the som of 4a}^ and 5^^028. 
First 

4>75¥=^4X4X4X54=4/345B=4a728x!r=rl24/2: 
And 

6^I2g-=,^ox!)X5Xl28=4/TBDOD"=>^^?DD(Jx2=20/^. 
Then •12/^+20a}^ =824727 

Ex. (12.) Find the stun of ^J and a}^ 

Fi«* A5T=4qx|=/^=/nxf=i>^. 
^^ 'yA='^&'Sx|=.5^=>^/Sx*=i,4^ 

Ex. (13.) Beqnired the sum of SV^Tand S^TBo^. 

Fi«t 3/v75r =8aA/b. 

And 5VTB^=2D«^V*. 

Then 8aVJ+20aV«=(8a+20«Ov'2r 

BOTIBACSnOH Of SfSKD aUAHTHnB. 

akt. aei. (p. 146.) 

Ex. (3.) Becpired the difference between 2VS0 »nd a/R, 
First 2v^==sV^x2x50=V5UO=VIDOx2=»10V2: 
And //IS-=V^><2- = 3^2: 

Then 10a/2"-3V2" = 7^21 
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Ex. (4.) What is tiie difforence between i/yMTaaA S/^W? 

First 

And 3yyiU=/^8x3xax40 =>^T0Sir=>«/iil6x5=dv^ 

Then s^^-e^ys" =2/^5: 

Ex. (5.) Bequired the difference between V7& and i^iSI 

First V75^a/26X3=6V3- 

And V4i}=V16>^8=4A/3. 

Then SVB-WS^/sA 

Ex. (6.) Beqniied the difference of /^15S and /•^'^^ 

First /y25B^>^ 64x4=44/3; 

And 4/82=>y«X4=2/^4. ' 

Then 4^-24/3^2>^ 

Ex. (7.) Required the difference of y^l'and 4/T. 

Krst ^i^j^iXi='^/J^ji/iXi=i^^ 

And /!^|=^|X§=a5'A=a59^=*4/B: 

Then ^,^5—^^ =4-^ 

Ex. (9.) Beqnired the difference of a^ and <^^ 

First /$^=AnxH^/y^=A5^^x¥=iV75: 

And ye7^=.y:^?xT=/^irp:=:^ ^V x¥«4V75. 

Then iA^TS-^iA/TB =t?^V75: 

Ex. (9.) Find the difference of f^^ and f^/o^ 



First ^,i^=^^ 

And 1,^/^=^4/3: 
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Ex, (10.) From VioFtake 3a;V5aI 
First ^/tai3?=t/^?Yfi=^is/a. 

And 8a:A/5a=;7S5X^X^==V^!I^=9a:V«: 

Then ^f/a—^xt/a=i—1xf/a. 

itsianmaanam or subsb. - 
Abx. 204. (p. 148.) 

Ex. (5.) Multiply 4VI2 

By 3V^ 

12<j/2¥=12VixF=s24VB: 

Ex. (6.) Multiply 3V^ 

By 2a/T 

6VTB'=24 

Ex. (7.) Multiply i^rr 

By j>^^ 

Ex. (8.) Multiply fVT 
By ■h>T\_ 

Ex. (9.) J^ultiply 7/^1? 

By 6>C/^ 

85,4772«85,^SXF«70^, 
Ex. (10.) Multiply i^ 

By A/^n 

Ex. (11.) Multiply 2a* ^% 

By _^ 

2a». 
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Ex. (12.) Multiply {a+b)^ 

By (a+b)i 

(a+b)i=.(a+b)* 

^a+b)^=Jiy{a+br. 
Ex. (15.) Multiply v^+VJ+v^ by //«+ V? -V^ 

a +3 —0+2^/25". 
Note. — Similar quantities are multiplied by adding their ex- 
ponents. SeeABT. 82* 

niyiglON OV SUKD OiOAJXtVSXBS* 

Art. MS. (p. 150.) 

Ex. (5.) ^^=2A/2T=2Vffx8=6A/5. 
3v2 



Ex. (6.) ^^=2yyi. 

a., ^Wit.. 

TO INVOLVB A SURD QUANTITY. 

Art. 207. (p. 152.) 
Ex. (3.) Eei^uired the square of 3/^^ 
(34^=9^/5 
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Ex. (4.) Eeqnired the cube of 17 VST. 
(17VH)«==4913v^25I==:4913V31Ix21=103173V2r 
Ex. (5.) What ]b the fourtih power of iA/Wl 

Ex. (6.) Beqnired the cube of a/7. 

(v^==V2nr==v5x7==3Vs: 

Ex. (7.) Beqtiired Uie third power of ^//3. 

(iV3?=2VV27=2VV^X3«*V8. 
Ex. (8.) Required Uie fourth power of ^ V^ 

> I 

Ex. (9.) What IB the mik power of (^1 

(a-)'»=a» =.a". 
Ex. (10.) Bequired the square of 2+ VST 

(2+VS?=4+4a/3+8=:7+4V5: 

Ex. (11.) What is the ~th power of (^? 

Abt. 210. (p. 166.) 
Ex. (1.) Fhid a multiplier that shall inake V5— V^ rational. 

5-vTU 
+VTg-2 
6—2=3. 
Ex. (2.) Find a multiplier that shall make ^/T+A/BTrational. 

7+V32 
-V32-6 
7-6=1. 
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Ex. (3.) Find a multiplier tliat ehall make a/TS^//2 
rataonal. 

10— V20 

10-2=8. 

Ex. (4.) Find a multiplier that shall make A/a+/i/b+^~c 
rational. 

^/a—A/^—A/ jc 
a+A/ab+A/ac 
— A/aS—b — a/Sc 

a— 3— c+2V55c' 



«■— «*— flc— 2aVZr" 

— fl3+3«+^+23V3c 

— ac+3c+c«+2cV3c" 
2gA/??~23A/gc-2cVgc-^43c 
a*— 2a3— 2flc— 23c+3*4-c«. 

Ex. (5.) Find a multiplier that shaU make /yj-^O^raiaanaL 
^^-a/T 



^--a/T 

3-y/3 

3-1=2. 
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Abt. 2H, (p. 168.) 

Ex. (7.) Reduce - Jj to a fraction that shall haye a 

rational denomiaator. 

Ex. (8.) Beduoe — to an equivalent fraction haying a 

rational denominator. 

VB- 3H-vn[ ^ 8Va-fv'g /v^ 
8-VT 8+VT~ 9-1 ~ 2 • 

Ex. (9.) Beduce the firaotion to an eqiuTOlent 

V6-V2 
finotion having a rational denominator. 

Ex. (10.) Bedace the fraction to an eaxiiTalatt 

V6+A/S ^ 

fraction having a rational denominator. 

10 V5-a/5'10a/5'-10V5' 5V5-5VF 
/v/5+a/S^VF-VB~ 6-8 - 1 • 

Sat. (IL) Beduoe -— — to a fraction having a xatiooal 

aenomuator. 

__1__„a/5-VT a/T=^ _ ^-a/T 
V5+V7 V5-A/7'* 6-7 -2 • 

8 
Ex. (12.) Bedace the fraction > to an equivalent 

fraction having a rational denominator. 

V5=^V2^V5+/v/ii 5-2 - 8 =" 



a/^+V^. 
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Abt. 212. (p. 159.) 
Ex. (4.) Let 3— a/5 be rednced to a general surd. * 

(3-a/5?=9-6a/7+5=V{14-6VSJ. 
Ex. (5.) Let V^-t-^V^ ^ oboDged to a general sard. 
(/s/5+2VS?=2+4vTf2'+24=26+4Vlxff=: 
V(26-8V3r. 
Ex. (6.) It is required to change 4— >\/7 to a general surd. 

(4-V7)«=16-8VTH-7=V{23-8v7). 
Ex. (7.) Let 7477— 3>^ be changed to a general sard. 
(74/'S=3;y5)»=1029-243-3x3x7yC^X3(7>y3==8:^ 
=786-63/,^'27(7;57B-34/9)=786-189(7a5^S^8,^. 

ThMefore, 7^/W=E^rr:^(lSQ-lS9(l^/'S=S^^W)=>' 
4/(786— 1323,y3+667y^. 

Aet. 218. (p. 161.) 
Ex. (3.) What b the square root of 6+a/^ ? 

Therefore, a/{^+//26)=:1+a/F. 

Ex. (4.) What is the square root of 6+2^/5 ? 

Therefore, V (6+2//5)= V^+1- 

Ex. (5.) What is the square root of 12+2^35 « 

Therefore, V(12+2a/55)=a/T+a/5: 
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Ex. (6.) What is the square root of 36^10^/^ ? 

' n — 2 — ;=^- 

Therefore, V(36±10>v/n)=5±//n: 

Ex. (7.) What is the square root of 7— 2a/ID ? 

Therefore, V(7-2^/I5y=V&-V5S• 

li. (8.) What is die square root of 1+4V^^ ? 

Therefore, V(l+4V^^=2±>\/^3. 



QUADRATIO EQUATIONS. 

AiiT.217. (p. 165.) 
Ex. (5.) Given 7x>--5=3a:«+ll to find a:. 

Conditions, 7a:«-.5=aj:«+ll. 

Transposing, 72:*— 3a:'a=ll+5. 

Keducing, . 4k*=16. 

Dividing, a:8-=4. 

Extracting square root, ir=±2. 
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Ex. (6.) Giyen 4a:*+15=7a:"— 417 to find x. 

Conditions, 4a:«+15==7a:«— 417. 

Transposing, 4a:*— 7a:"=— 417— 16. 

Beducing, — &E>=s~4d2. 

Dividing by —3, a*=144. 

Extracting square root, 2s=±12. 

Ex. (7.) Given 3a:*+7=-2-+35 to find a:. 

Conditions, ar«-|-7=_4.85. 

Clearing of fractions, 12a:»+28=5a:»+140. 

Transposing, 12a:»— 5a:"=140— 28, 
Reducing, 7a:'=112. 

Dividing, a:*=16. 

Extracting square root, a;=±4. 

Ex. (8.> Given ca^'\^^m^c to find x. 

Conditions, aa:'-|-?ir=s»»— c. 

Transposing, cu^^sm-^c — n. 



Dividing, a:'=5- 



a 



Extracting square root, a;ss± I 

Ex. (9.) Given a^-^ab:=zd to find z. 

Conditions, 7?—ah=sd. 

Transposing, a?sszd-{-ah. 

Extracting square root, x^si^^J d-^-ai. 

Ex. (11.) Let 2 s= the length or breadth. 
Then, 2*= the contents. 

Therefote, a:«= 160x10=1600. 

And ' 2:=40 rods. 

Ex. (12.) Let 2a; = B's capital and A's per cent. 
Then x = B's gain per cent. 

And loo : 2a; : : a: : 82. 



ICft KIT TO GBaaH&aAt'S ALOSBBA. 

Multiplying eztnmfls, ^=s:8200. 

Dividing, a:»=1600. 

EvolTipg^ a:=40, 

2a;=B80,FiioapilBL 
100+80=180 : 100 : : 27 : 15, A'seapitaL 

Ex. (13.) Let 2 s the nde of the larger field, and -g- = 
the side of the smaller. 

Then, a:»-g-=25600. 

Clearing of firaotions, 26a^— 92:>=640000. 
Uniting terms, iar'=640000. 

Dividing, a:»=40000. 

Evolving, a:=200. 

$=120. 

D 

Contents of the larger, 200x200»40,000 square rods. 
Contents of the smaller, 120x120=14,400 square rods. 

' Ex. (14.) Let a: = the side of each square house-lot 
Then, ai:>+193=25x25=625. 

Uniting terms, &o., 82^=432. 

Dividing, 2'ss:144. 

Evolving, a;=12 rods eaoL 

Ex. (15.) Let a:* s=5 the square rods in the field. 
Then, ix tea rods round it 

Clearing of fractions, a^s=40:r. 

Dividing by x^ x=40, the dde of the field. 

Therefore, 40x40=1600 square rods. 

1600^160=10 acres. 

Zx 
Ex. (16.) Let X = the longer side, and — s= the shorter. 

Then, a:»+g.=100x 100=10000. 



QUADBATXO SQVATX0M8. 108 



Clearing of firactions, 


16a:»+9«««160000. 


Uniting terms, 


25a:«-160000. 


Dividing, 


a:«=:6400. 


Evolving, 


:r=80. 




8ar ^^ 




T=««- 



80X60=4800; 4800-hl60=30 axsres. 

£iZ. (17.) Let :e s=: the number of days for which ihey were 

engaged. 

Then, a;— 4 = the number A worked. 

x—l = the number B worked. 

75 
And J ±s the number gf shillings A received per day. 

AQ 

And --— sss the number ofshillingsB received per day. 

Then. ' 75(^_48(^^ 

x—4 a:— 7 

Beducing, &c., 25(a:— 7)'=16(a:— 4)«. 

Dividing and extracting square root, 5(a;— 7)=4(a; — 4). 
Beducing, Ac, bx — 86=4ar— 16. 

Transposing, &c., a;=19 days, the 

term for which they engaged to work. 

19—4=15 days A worked. 

19—7=12 days B worked. 

f^3ss5 shiUings A received per day. 

f f =4 shillings B received per day. 

4x 
Ex. (18.) Let X and — = the two numbers. 

Clearing of fractions, 125aj»+64a:»=189000. 
Collecting terms, 1892^=189000. 

Dividing, «»=1000. 

. Extracting cube root, a;=10, larger number. 

4x 

And -7-=8, less number. 

9* 



104 



KBT TO OBBaMLBAV*g AXiGBBBA. 



Ex. (19.) Let 2 =s the breadth of Hie box; then ae » the 
lengthy and — = the height. 



Therefore^ 

Mnltipljing, 

Clearing of fraotionB, 
Dividing, 

Extracting cube root^ 
Mnltipljing, 

And 



&cX«X^«2150fX50. 

^=107620. 

9a:»=:430080. 
a;»«=47786.666+. 
a;=s36.28-|- inches breadth. 
3z=:108.84+ inches length. 

^=27.21-f inches hei^t. 



Ex. (20.) Let 2 aa the height, length and breadth. 
Then, 2':=2150;xl00s=:215040. 

Therefore, zss59.9+ inches, height, length and breadth. 



$2 

Ex. (21.) Let a; = the larger number, and -^ := the less. 



Then, 

Clearing effractions, 

Collecting, 

Dividing, 

Extracting the cube root, 

And 



z»- 



272:» 



:2528. 



848 

848a:»-27a:*=867104. 

316a:»r=867104. 

a:»=2744. 

a;^14, the larger. 

dx 

--sss6, the lessnumber. 



Ex. (22.) Let 8x as the lengtii, and :r » the breadtii. 

3xXaf=3a:* square rods. 



Multiplying, 

Dividing, 

Extracting the cube root, 



8a:«Xa:=5184. 
3«»=5184. 
2:»=s=1728. 
2rs=:12, breaddi 
ar=86, length. 
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Ex. (27.) (68,000,000)«=:4,624,000,000,000,000. 
(95,000,000)«=9,026,000,000,000,000. 
That is, the inteiudtj of light at Yenos is to the intensiiy of 
Hght at the earth as 9025 to 4624. 

Or, 4624 : 9025 : : 1 : ar. 

4624x=9025. 

:e=1.95-|- times. 
That is, as 1.954-to 1. 

(7700)«=69,290,000. 

(7912)2=62,599,744. 

59,290,000x9025=535,092,250,000. 

62,599,744x4624=289,461,216,256. 

That is, the quantitj of light Y enus receives firom the sun is to 

the quantity the earth receives firom it as 534,892,250,000 to 

289,461,216,256. 

Or, 289,461,216,256 : 535,092,250,000 : : 1 : x. 
289,461,216,256ar=535,092,250,000. 
a;=1.84+ times. 

Ex. (28.) 37,000,000« : 95,000,000* : : 1 : a:. 
1369,000,000,000,000 : 9025,000,000,000,000 : : 1 : ar. 
1369ar=9025. 

a:=6A\jV times. 

AFVSCTED QUADOATIO EQUATIONS. 

Aet. 2J4. (p. 175.) 
Ex. (3.) Given az:>-|-5a:— 8=34 to find the values of 2. 
Conditions, 3«*+5a:— 8=34. 

Transposing, 3a:«+5a:= 84+8=42. 

bx 
Dividing, a:*-f-^=14. 

,. , . , ,. 5ar .25 -^ , 25 529 

Completing the square, ' 3 ^ 36^ "^SS'^W 

»5 ' 23 
Evolving, g+Q =J^ Q * 

23 5 
Transposing, ^'^='="6 — S'^^' ^' '~^^' 
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Sz. (4.) Qirm a?+^+i=32—x to find the valaes of x. 

Conditions, a:»+6a:+4=22— a:. 

Transposing, a:*+7a:e=18. 

49 
Gompleting the sqnarei a^-i-lx-^ 




Evolying, 

11 7 
Transposing, x=±^- — s=2, or —9. 

Ex. (5.) Given 82^— 7x+CL=171 to find the values of z. 

Conditions, &:•— 7ar+6=171. 

Transposing, 8a:*— 7a:=165. 

^. .,. . 7ar 165 

Dividing, a:»— —.—-_.. 



Comple&g the square, 



8 8 

166 _49_5829 
8 +256~"26r 



V ^ ' 7 73 

Evolving, ^-i6=±16- 

Transposing, z= ± ^ ^ +:^=b, or — ^ . 

Ex. (6.) Given H5fi::?^l0a:-.20=:175 to find devalues 



of a;. 



Conditions, H5f=5^+10:c-20=176. 

Clearing of firactions, 176x— 350+10a:»— 20x=175a:. 
Transposing, Ac., 10a:"— 20a:=350. 

Dividing, a:«-2ar=36. 

Completing the square, a:*— 2a:-f-l=35-f-la==36. 
Evolving, X — ls=±6. 

Transposing, as=±6+l=7, or — 5. 

Ex. (7.) Given a:*— 6a;4-12s94 to find the values of ar. 
Conditions, a:*— 6a;+12=4. 

Transposing, a:*— 6aft5=— 8. 
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Oompleting the Bquare, a^.^6a;-|-9=s— '8+9=sl. 
Eyolving, a:^8=±l- 

Trangposing, a:=±l+8=4, (wr 2. 

Abt. 22S. (p. 183.) 

Ex. (31.) Given a:=Va"+:rV^+«"— <3f to find the value 
of a?. 

Condition^ a:= V a^-^x/^ ^4-:c*— «. 

Transposing, a;+a=V5+a]v?^^^« 

Involving, a:*+2fla:+a*=a'+a;V^+«'. 

Eeducing, a:"+2aa;===XA/F=p?. 

Dividing, a:+2a=V**+a?. 

Involving, a:*-f-4aa:+4fl*=5*+a:*, 

Bedncing, &c., 4aa:=fi'— 4a'. 

Dividing, 2?:= — J—-. 

Ex. (32.) Given — 7=-=^^ to find the value of «• 

n j«x« ^ — <MJ a/5" 

Conditions, — ---s=-i-_. 

Clearing of fractions, 2^—aa?=z, 

Dividing, z—axzs^l. 

Eeducing, &c., xass- . 



Ex. (33.) Given a:"+12a:— 16=92 to find the values of z. 
Conditions, a:«+12ar—16=92. 

Transposing, a:'+12ar=92+16=108. 

Completing the square, a:»+12z+ 86=108+ 36=144. 
Evolving, ar+6=±12. 

Transposing, :r=±12— 6aB6, or —18. 
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Ex. (34.) Given 2:>— asslO to find the valnes of x. 
Conditions, a;*— 3a;=10. 

Completing the aqoare, x*— 82;-f 2.2S=10+2.25:=12.25. 
Evolving, - ar— 1.5=r±3.6. 

Transposing, x=±3.5+1.5=5, or —2. 

Ex. (35.) Given o:^— :v+3rs45 to find the values of x. 
Conditions, a? — a:-f-3s=45. 

Transposing, a:*— a:=45— 3=42. 

Completing the sqnare, o^— x+.25=42+.25s=42.25. 
Evolving, x— .5=±6.6. 

Transposing, ar=:±6.6+.5=7, or —6. 

Ex. (36.) Given ba?+x=si to find the values of x. 
Conditions, 5a:'-|-a;=4. 

Dividing, a:^^.-— g. 

Completing the scpiare, x»+|+^==ifTJo=^- 

1 9 

Evolving, X+—r=:±; 



9 14 
Transposing, xsz±.rr~—=^, or — 1. 



10 -^10 

2.-1 

10 10""5' 



Ex. (37.) Given 2a^^xacz21 to find the values of x. 

Conditions, 22*— 2;sas21. 

Dividing, 

n 1 *: *!. ^ « . 1 21 . 1 169 

Completing the square, a:»-^+_=:_+_=:_. 

Evolving, a;— -js=2b-T-. 

rr_ . . 13 , 1 7 

Transposmg, g=d=T |-a=o» ^^ — ^• 



•4^4 2' 
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Ex- (88.) (Hven 5a»+6a;-3=r:60 to find the values of x. 
ConditionB, 5«»+62— 3=60. 

Transposiiig, 52»-f6a;=60+3=63. 

Dmding. ^+T=T' 

TraiMposmg, arss-t --=3 or— -— 

Ex. (39.) Given (a:— 12) (ar4-2)=0 to find the values of x. 

Conditions, (ar— 12) {a:+2)=0. 

Multiplying, a:»— lOx— 24=0. 

Transposing, a:*— 10a:=24. 

Completing the square, a:*— 10a:+25=24-}-25=49. 

Evolving, a:— 5==±7. 

Transposing, a:=db7+5=12, or — 2. 

Ex. (40.) Given 3a:*-.14a:+15=0 to find the values of ar. 

Conditions, 3a:*— 14ar+16==0. 

Transposing, . Oc*— i4a:=— 15. 

Dividing. a?^~=^b. 

Co^.pletingil.e square, -'-^+^=-5+^=J|. 

Evolving, x~=±^. 

Transposing, ar=db|+^=3, or If. 

Ex. (41.) Given aa?—hx=c to find the values of x. 
Conditions, aa^ — bxsszc. 

Dividing, a:2_Jf^f 

a a 

Completing the aquare. ^4+^=^+^,=^. 
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Erolying. z-^j ^^. 

Transposmg, «= ^~ — • 

Ex. (42.) Given 42*— 6xa=108 to find the yalaes of a;. 
ConditionB, 4a:*— &r==108. 

Dividing, 

Completing the square, 
Evolving, 
TranapoBingi 

14 X 

Ex. (4a) Given Ax -r =14 to find the values of z. 

Conditions, Ax r-=-=14. 

x-jfX 

Clearing of fractions, &o., 4i:*— 9x=28. 

Dividing, 2* — t-=s7. 

Completmg the square, a:«-— +-j=7+^=-gj.. 

Evolving, a:— 5=±-?r. 

o o 

23 9 7 

Transposing, a;==i— +|=4» OJ^ --j- 

Ex. (44.) Given = — =-7r to find the values of a:. 

^ ' X or ^ 

Conditions, -5 — ~'q^ 

222* 
Clearing of fractions, 10a:— 14+2a:=:-jr-. 

«« " " 90a:— 126+18a:=22a:». 
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Transposing, 222:* - 108a:= - 126. 

Dmding, ^-_=-._. 

n 1 .. *!, . 64ar , 729 . 63 , 729 36 

Gompleting the square, ^- _+_=-_+_=_. 

,:, 1 . 27 6 

EvolYing, ^ a:— — =±jY. 

6 27 21 

Transposing, a:=±jj+ jj=3, or jj. 

Ex. (45.) Given a:+V&a;+lU=8 to find the values of a;. 
Conditions, a:+ V &^+ 10=8, 

Transposing, a:— 8= — V^^+I^» 

Involving, a:*— 16a:+64=5a;4-10. 

Transposing, &c., a:*— 21a::= — 54. 

Gompleting the square, 

a:2-21a:+110.25=-54+lip.25=56.25. - 
Evolving, a:— 10.5=d=7.5. 

Transposing, a;s=±7.5+10.5=18, or 3. 

Ex. (46.) Given a:— >v/TDi+6=9 to find the values of a:. 

Conditions, x—A/lOx-pS^sQ, 

Transposing, a:— 9=^1^^+^- 

Involving, a:*— 18ar+8l=10a;+6. 
Eeducing, ar*— 28a:=— 75. 

Completing the square, a:*— 28a:-fl96=— 75«[-196=121. 
Evolving, a:— 14=±11. 

Transposing, a:=±l 1+14=25, or 3. 

Ex. (47.) Given 3a:2^2a:— 9=76 to find the values of a:. 
Conditions, 3a:»+2a:— 9=76. 

Transposing. 3a:«+2a:=76+9=85. 

2a: 85 
Dividing, ' ^+T''^' 

2a: I 85 1 256 
Completing the square, a:^^ ». »« l. --._^^ 

10 
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EvolYing, ar+gz^dby. 

nw • .16 1 ^ 17 

Transposing, a;=±y-g=5, or — g-. 

Ex. (48.) Given a:"— 10x=— 25 to find the value of a:. 
Conditions, a:* — 10a5=>— 25. 

Transposing, &c., a:'—10ar+26=— 25+25=0. 

Evolving, X — 5. 0. 

Transposing, a;=B5. 

Ex. (49.) Given ac"— a:— 140=0 to find the values of x.^ 
• Conditions, 3a;»— a:— 140=s=0. 

Transposing, 3a:*— a:=140. 

Dividing, ar — ^= 



Completing the square, a:*- 
Evolving, 



3^ 3 • 
a: . 1 140 . 1 1681 



36 3 ^ 36 36 
1_ 41 

rn^ • ^ 41 , 1 ^ 20 

Transposing, a;=±^+g=7, or — ^. 



7a: 
Ex. (50.) Given 5a;»+4f=7a:'— 51 to find the values of x. 

Ix 
Conditions, 5a:*+--r<=7a:®— 51. 

Clearing of fractions, 10a:*+7a:=14a:3_ io2. 

Transposing, &c., 4a:* — 7a:=102. 

Dmdmg, ar» — j-=^* 

n 1 *• *!, ^ 7a: , 49 51 , 49 1681 

Completmg the square, a:«_-+_=_+^=-_.. 

TI^, 1 • ' 7 41 

Evolving, ar_— ±_. 

41 7 
Transposing, a;=db-^H-«=6, or — 4j. 

• o o 
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Ex. (51.) Giyen 2a:* 5 — =lz to find the valueB of a:. 

u 

4ar— 4 
Conditions, 2a^ s — =7z. 

Clearing of fractions, 6a:*— 4a;+4s=s21r. 

Transposing, &c., 6a;*— 25a;=:— 4. 

Dividing, a:* — g-=— g- 

n ^,' ,x. • 25:r ,625 2 , 625 529 

Completing the square, a:*- _+_=—+_=_. 

T? 1 • . 25 23 

Evolving, ' a;_ — :-i_ 



23 25 
Transposing, a:— ±^_|- — 4, or f 



12""-^12* 
25 
i2Tl2^ 



a:* 
Ex. (52.) Given g-f 20a:==3a:*— 80 to find the values of a:. 

Conditions, ^+20as=3a:*— 80. 

Clearing of fractions, a:*+ 100a:=15a:*— 400. 

Transposing, Ac, 14a:*— 100a:=400. 

Tl- 'A' ^ ^^^ 200 

Dividing, 7? f-=^- 

^ , ,. ,, ^ 50a: , 625 200 . 625 2026 

Completing the square, a:* ^+_=:_+_=__. 

^ ^ .' 25 .45 

Evjolution, X — =-=dbr;^. 

45 25 

. Transposing, x J. -f-— ss=10, or — 2f . 



Ex.' (53.) Given a:*4-8a:=65 to find the values of x. 
Conditions, a:*-{-8z=65. 

Completing the square, «*+8a:+ 16=65+16=81. 
Evolving, a:4-4=±9. 

Transposing, a:=±9 — 4=:5, or — 13. 
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Ex. (54.) Giyen 6a:«— z=92 to find the values of x. 
ConditionB, ^6z' — a;s=s92. 

Dividing, :c8— -=-_. 



X 1 46 JL 2209 

"6+144"' 3 "+"144"" 144 ' 




Oompleting the square, 

Eyolving, 

Transposing, xtss. 



Ex. (55.) Given a!:«+4a:=340 to find the values of a:. 
Conditions, 3a:»+4a:=:340. 

Dividing, ^ I ^= g . 

n w .1. «a.4^il6 340.16 4096 

Completing the square, ^+ b ' I q k =" 




Evolving, 

Transposing, af=±^^^ — ^^^^^» ^' — IH* * 

Ex. (56.) Given a:*— 10z=:— 21 to find the values of of ar. 
Conditions, a:"— 10a:=— 21. 

Completing the square, a:*— 10a:+25=--21+25=4. 
Evolving, a:— 5s=db2. 

Transposing, a:=s±2+5=7, or 3. 

Ex. (57.) Given 5a:«— 1=78 to find the values of x. 

X 

Conditions, 5a:*— ^s=78. 

Clearing of fractions, lOz*— a;=156. 

•n- -J- -» ^ 156 

Dmding. ^-I0=10- 

n 1 *• *!. -. ^ . 1 156 , 1 6241 

Completu^stiie square, x>-^^q=.-:^+^=-^. 



* 11- 

, 100a: , 2500 


■ 11" 

201 


2500 


289 


11 ' 121- 
50 

^17 .50 


"~11^ 

=6A. or 


' 121" 
8. 


-121" 
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1 79 
EvolYii^, ^-20==%- 

79 1 39 

Transposing, a;=:±_-{-_=4, or -^. 

Ex. (58.) Given 11a:*— 100a:=— 201 to find the values of a:. 
Conditions, 11a:*— 100a:=— 201. 

,.. .,. „ 100a: 201 

Dividing, 

Completing the square, a^- 

Evolving, 

Transposing, 

Ex. (59.) Given 3a:*— 17a:=?a:«+84 to find the values of z. 
Conditions, 3a;*— 17a:=2a:*+84. 

Transposing, a;* — 17a:=84. 

Completing the square, aj*—17ar+72.25= 84+72.25=156.25. 
Evolving, a:— 8.5=±12.5. 

Transposing, a:=±12.5-f- 8.5=21, or —4. 

Ex. (60.) Given a:+16-7V5=FIB=10-4v^q:TB to find 
the values of x. 

Conditions, i+16-.7Vi^6^10-4V5+IB: 

Uniting terms, &c., a;+6=3 ^a:-]- 16. 

Involving, a:*+12a:+36=9a:+144. 

Transposing, a^+ 3a:=l{)8. 

Completing the square, «*+3a:+2.25=108+2.25=110.25. 
Evolving, ii:+1.5=±10.6. 

Transposing, a;=dbl0.5— 1.5=9, or —12. 

Ex. (61.) Given 9a:+^/ra?+3B?=15ar'-4 to find the 
values of a:. 

Conditions, 9a:+A/IB?+36?=15a:*-4. 

Transposing, 9a:+4+/7T6FfSB?=15a:*. 

10* 
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Separatinginto&otors, 9x+4^2xA/Vx+i=^lba^. 
Compl^g the square, 

Evolving, a/^5^+x^±4x. 

Transposing, V5^T^==fc4a:— a:=Ez, or — 5:c. 

Involving, 92;+4=9a:^ or 25z*. 

If the former, we have 9a:-|-4=9a;^. 

Transposing, 9a:^— 92:=4. 

Dividing, a:*— ar=g. 

1 4 1 25 

Completing the square, ^■"^^"Z'^9"f"4~36' 

Evolvmg, *~*2'^^' 

Transposing, ^*^^=*=S+2~3' ^' ""3* 

But, if the latter, 9a:+4=25a:2. 

Transposing, 26a:*— 9x=54. 

,x. .,. , 9z 4 

Dividing, ^-2r=25- 

n ir .1. ^ »*^ 81 4 , 81 481 

Completing Hie square, ^-25+2500==25 +2500= 2500" 

Evolving, a:-gg==b-g5-. 
Transposing, 0:= ^ » , 

Ex. (62.) Given xsa—iv— to find the values of x. 

Conditions, a:= — "* ^ . 

a:— 5 

Clearing of fractions, aJ"— 5ar=12+8a:*. 

Transposing one x, ai^-^4x=12-\-Sx^+x, 

Completing the square, a:*— 4aj-f-4=16+8a;*+a:. 
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Evolving, 
Transposing, 
Completing the square, 

Evolving, 

Transposing, 

Involving, 

But, if 

Then, 

Completing the square, 

Evolving, 

Transposing, 

Involving, 



a:— a:^=6. 
^ ^i , 1 A , 1 25 

2 =^- 
^^=±1+1=3, or -2. 
a:=9, or 4. 
a:-2=-4~z* 

^2 2 • 

2 



values of a;. 
Conditions, 



Ex. (68.) Given ^:^-0 +(a»-^'^^ =^ to &,d th<i 

Sq««i«g boll ride« ^-^^^-^(^-t\*=^_^_ 
V V a \ 3? J ar 

Transposing, 3?-^(^—'^ +^_a>=0. 

a V 3?J ' c? 



Or, 



^-|(^-«')*+^= 



0. 
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* Evolving, 

Transpomngy 

Multiplying, 

Involving, 

Transposing, 

Completing the square, 
Evolving, 
Transposing, 
Involving, 



a 
"^■"2^ 2 • 



. a:=±aj 



1±a/? 



Ex. (64.) Given «— l=s2+-^ to find the values of x. 



Conditions, 






Since 


z— l=(ar^-l)(a; 


Therefore, 


{a:*-l)(a;*+l)=2+4. 
a;* 


Dividing by ;c^+l, 


.*->=!. 


Clearing of fractions, 


«-a:*=2. 


Completing the square, 


z-:.*+l=244 


Evolving, 


^*-2==±2- 


Transposing, 


^*==*4+i=2.or-l 


Involving, 


a;s=4, or 1. 
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Ex. (65.) Given ^^i:*— a*=z— J to find the values of a?. 
Conditions, j^ot^-^a^^^x—h. 

Involving both sides, a:*— a'=a:«— 33r*+8^a:— y. 

Transposingand cancelling, 33a:*— S^^arsso*— *». 

Dividing by 33, a^^hx^^^^. 

60 

Completing the square, a^-.lKc+'~'-^+-^.=^-^^^^^^' 
Transposing, «=± 1- 






Conditions, 



Ex. (66.) Given ^^^±?^lz:^ to find the values of a:. 

44- v^ Vi^ 

4+V^ V^ 
Clearing of fractions^ ViP+2V^=16— a:. 

Transposing, Ac, 3«+2VS=16. 

Dividing, a:+SV?=^. 

Completing the square, a:+§V^+l=^+^=^. 

Evolying. V^+J=±g. 

Transposing, //ij=±g-|=2, or^-| 

Involving, a;=:4, or —. 

y 

Ex. (67.) Given V?"— 2V^— a;=OA/J to find the values 
of ar. 

Conditions, Vr^— 2V?— a:=OA/^ 

Dividing by ^/x, ar— 2— a/^=0. 

a:— /v/^=2. 
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1 19 

Completing the square, a:— >s/i+T==2+Z=T* 

1 3 
Evolving, y^— _=-|-_. 

3 1 
Transporing, ^V^s=±^-|--=:2, or — 1, 

Involving, 2=4, or 1. 

Ex. (68.) Given a/¥+a/s?=^a/x to find the values of x. 
Conditions, a/3?+a/2?=Q/^. 



1 1 25 

Completing the square, a:*-|-j:-f--=6-|-2=-j-. 

1 e 

Evolving, a:+2=±2' 

5 1 
Transporing, a;= j— --=2, or — 3. 



Ex. (69.) Given ^=224+^ to find ite values of ar. 

id O 

Conditions, ^=22^+^. 

id O 

Multiplying by 2, x=.Ui+^^. 

Transposing, x — ^—=44^. 

o 

n 1 *• XL 2//z ,1 .., , 1 400 
Completing the square, x g — {--=44^+^=-^-, 

Evolving, ^_-=±-5r 



Involving, ^==49, or -^. 
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Ek,(70.) Given 



Conditions, 



a;-5 



^=0 to find the values of z. 
2 , 



20 
8V? 



^==0. 



Keducing the fraction, 



a:-5 20" 
SV^^IO 1 



Clearing of fractions, 
Transposing, 



6a:-25 "20* 
12V^-«40=a:— 5. 
a:— 12Vi=-35, 
Completing the square, a;—12Vi+ 36=^35 +86a=l. 
Evolution, V^— 6=±1. 

Transposing, /s/^==±l+6=7, or 5. 

Involving, a;=49, or 25. 

Ex. (71.) Given a:*+a;*=s766 to find the values of a:. 



Conditions, 




ar*+a:*=756. 


Completing the 


square, 




Evolving, 




^*+2=±2- 


Transposing, 




a:*=±^-^=27,or-28. 


Evolving, 




x^:;=8, or >4^-.28. 


Involving; 




a:=243, or -«28* 



Ex. (72.) Given a:»—a:*=66 to find the values of x. 

Conditions, a:»— a:^=66. 

A 1 1 225 

Completing the square, a:*— a;^+-=56+-=— . 



Evolving, 



4 1 
r? — --- 

2 - 



_15 
-2' 



122 KB7 CO GBBBHLXAf'8 ALOBBBA. 

tn . 4 15 , 1 o ►* • ' 

Transposing, z^ssi-g—f-^^^' ®^ ""'• 

Evolving, a:2=2, or —7*. 

Involving, a:=4, or -^7^, or /S/iST 

Ex. (73.) Given ^b+X'{-^x=s —-===: to find the values 

of a:. 

15 
Conditions, V&+^+V^= -7==r. 

VS+a; 

Clearing of fractions, 54-a:+ V^^T^=15. 

Transposing, V 5^+^:^=10— rr. 

Involving, bx+x^=:100^20x+a^. 

Eeducing, 25a:=100. 

Dividing, x=4t. 

Ex. (74.) Given a/«+I5+4/5+I2==6 to find the values 

ofa:. 

Conditions, //i+I2+/yS+12==6; 

1^ ^ 1 25 

Oompletmg the square,>v^a:+12+/ya;+12-|-^=6+T=-j-. 

1 5 



Evolving, ,,yiHFI2+^=±2' 

5 1 
Transposing, ^a:+12=zt:;T— ^=2, or —-3. 

Involving, a:4"12=16, or 81. 

Transposing, a;=16— 12=4, or 81—12=69. 

H 

Ex. (75.) Given af*— 2ai?i=3 to find the values ofa:. 

fi 
Conditions, a:" — 2aa:*=3. 

H 

Completing the square, a:"— 2ac*+a?=a*+3. 

n 

Bvolvmg, , a:*— a=±V«^+*' 

n 

Tran^osing, a^sssaJtz^/^^^. 

Involving, Ac, a:= (adb V a*4**)"' 
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a 

Ex. (76.) . Giyen 3a:* — 1-=--692 to find the values of a:. 

A 52:^ 
Conditions, 8a;^ — 5-=— 692. 

8 

hx^ A 
Transposing, &c., -5 3a:*=592. 

TUT u- 1 • A A' -J- * ^* 11^ 
Multiplying and dividing, x^ -_-=:_—.. 

Completing the square, 

4 6z* 9 1184 9 5929 
^ "T^26'^ 5 ' 25~" 25 * 

A 3 77 
Evolving, a;* — ^=±-r-. 

4 77 3 74 

Transpofflng, a;^=±--— {--=16, or — r-. 

Involving, &c., a;=8, or— f -r-- j , 

PBOBLEMS IN QUADRATICS, (p. 187.) 

Es. (2.) Let a; == the width of the frame. 

And 12x18=216, the contents of the glass. 

Then (18+12)(2Xa:)»=60a; ; arX3rX4=4ar». 

Hence 4a:2+60a:= the contents of the frame. 

And 4ar»+60a:=216. 
, Dividing, a:2+15ar=54. 

Completing the square, 

a:3^15a:+66.25=54+56.25=110.25. 

Evolving, a:-j-7.5=10.5. 

Transposing, ar==10.5— 7.5=3 inches. 

Hence the width of the &ame is 3 inches. 

11 
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Ex. (3.) Let z= tlie nmnber of sheep. 

Then. 60X20^54X^_2 

X a;— 15 

Clearing of fractions, 1200a;— 18000=10 80a;— 2a:«+30a:. 

Transposing, &c.^ 2a:*+90a;=$18000. 

Dividing, a;»4-45a;=9000. 

Completing the square, 

^xAf^ I 2026 OAAA.2025 38025 
a;'+45a; \ =:9000H — r— = — 3 — • 
'4 '4 4 

^ . . , 45 195 

Evolving, a? l 2= 2 • 

_ . 195 45 150 ^_ , 

Tranfi^>osmg, aJ=-7; ;r = ^ =75 weep. 

^ ^ ^ 

Dividing, 1200-4-75=16 shillings. 

Hence there were 75 sheep, at 16 shillings eaoh. 

Ex. (4.) Let a; = the price of the flour. 

"'®°' (^><ISo)+''=^^- 

Clearing of fractions, a;*+ 100a;=3900. 

Completing the square, 

a^+100a;+2500=3900+2500=6400. 
Evolving, a;+50=80. 

Transposing, a;=80c-50=$30. 

Hence the flour cost $30. 

Ex. (5.) Let a; = the less number, and a;-f-9 s= the larger. 

Then a;-j-94-a;=2a;+9 = the sum of their ages. 

And 2i^X5=R=266. 

2a;2^27ar+81=266. 

27a; 
Uniting terms, Ac, a^-\ — ^=92.5. 

n ^^ .^. ^_L27a:.729 q^ . , 729 2209 

Completing the square, a;'+-^+-j^=92.5+-j^ = ^^ w 
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T. 1 . , 27 47 

Evolving, a:-}— -=— . 

47 27 
Transposing, ^="7 T=^^> *^® ^^^ number. 

" And 6+9=14, the larger. 

Hence the larger number is 14, and the less 5. 

Ex. (6.) Let X = the sum A put in the firm. 
Then, as each man's gain will be in proportion to his stock mul- 
tiplied by the time it was in trade, therefore, 

a;Xl2=122; will represent A's gain. \ 
And 30x16=480 « " B's gain. 
Then 12a;+480 : 18 : : 12r : 26— a;. 
Multiplying the extremes and means by each other, we have 

312a:+12480-480a;-12a:2=216a:. 
Transposing, &c., a:*+32a:=1040. 

Completing the square, ar»+32a:+ 256=1040+ 256=1296. 
Evolving, a:+16=36. 

Transposing, a;=36— 16=$20. 

Hence A's capital was $20. 
[See National Arithmetic, page 226.] 

Ex. (7.) Let 2; = the number of barrels. 



72 
Then, --= 

X 


= price per 


barrel. 




f 72 


J~\ 






lerefore, ^^g= 


" X 






Clearing- of fractions, &c., 


a:+6a:= 


=432. 


Completing the 


square. 


a:*+6a;+9= 


=432+9=441. 


Evolving, 




x+3= 


=21. 


Transposing, 




a:— 21— 3= 


=18 barrels. 


Dividing, 




72^18= 


=$4, price of each 



. Hence he bought 18 barrels, at $4 per barrel. 

Ex. (8.) Let X = the width of the walk. 
Then, 6a;— 2 = the side of the court. 
And 82;— 2 = the side of the court inchiding the walk. 
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And ex— i2X4=24r— 8, perimeter of the walk. 
Therefore, (8a:— 2)«—(6a:--2)*=24ar— 8+164. 
(64a:»-32a:+4)-(86a:«— 24r+4=24a:-8+164. 
Keducing, Ac, 28a:»-32a:=156. 

Dividing, a^~-—=—. 

n w *k ^ 8a: 16 39^16 289 

Completingihe square, a:=^-y+^=:y+jg=-jg-. 

Evolving, X'-^z^Y' 

17 4 21 
Transposing, a:=— +-=— =3, width of the walk. 

8x6=18; 18—2=16, side of the court. 
16x16=266, area of the court 
Hence we find the court contains 256 square yards. 



1+^ 



Ex. (9.) Given ^.,'1^ =s^ to find the valaes of x. 



14-3? 

Conditions, 1^^^' 

Involving, Ac, 3+3a:»=l+3a:+32?+a:8. 

Dividing by 1+Xy 8— 3a:+3a:8=:l+2a:+a:«. 

Beducing, 7? — —= — 1. 

Completing the square, a;3— .^-{-_— — 14._=--, 
Evolving, z— ^=±-. 

m . 3 5^ 

Transposing, a:=±-+-:=2, or J. 

Ex. (10.) Given a?*— 2x«+a:=:132 to find the values of x. 

Conditions, a:*— 2a:'+a:=132. 

Adding and subtracting a^, 7^'-'2a?+7?''{a^'--x)^U% 

Completing the square, 

1 1 f)2Q 
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Evolving, 




^ 1 .23 


Transposing, 


a;3- 


23 1 
-»=±^i=lS!.ot-ll. 


If we suppose the former, then, by completing the squares, we 
have 






^ .+-J-.2+J4'- 


Evolving, 




1 .7 
- ^ 2=% 


Transposing, 




^=:i~+l=^' " -^• 


But, if 




x'-z 11. 


Completing the square, 




^ ^+1- 1^+i- 1- 


Evolving, 




1 ±V^I5- 
"^ 2 2 • 



Transposbg. .=^±^5^ 

Ex. (11.) Given 9a:+>vA65»=F3BF==rl5a:»— 4 to find ^e 
values of a;. 

Conditions, 9a;+A/IBi^^B?==15a:' — 4. 

Transposing, &c., (9a;+4)+2a:VSi+?=15a:*. 
Completing the square. 

Evolving, V ya;+4+a;=±4a:. 

Therefore, V9a;+4=±3a:, or — 5ar. 

Involving, 9a;-}-4=9a:2^ or 26a:*. 

Transposing, 9a^ — 9a;=4. 

9 9 25 

Completing the square, 9a:*— 9a;+-=4+j;=-7- 

3 5 

Evolving, ar— 5=±o. 



5 3 
Transposing, 3a;=±--j-~=4, or — 1. 

11* 



2 -^2 
-2^2 
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Dividing, 


4 1 
^=3' ^^ -3- 


But, if 


9a:+4=26a?. 


Transposing, 


26a?— 9a:— 4. 


Dividing, » 


^-^^=4- 


Completing the 


square, 
9a; , 81 4 , 81 481 
25 ' 2500 25 ' 2500 2500" 


Evolving, 


9 ±^m 

* 50~ 50 ' 


Transposing, 


9±V481 



Ex. (12.) Let a; = the first term, and y = the second. 

1. Then ar : y : y : 16. 

2. Therefore, 16a:=y*. 
8. Again,. a:»4y=225. 

4. By substitution, a:»4-16as=225. 

5. Completing the square, a:*+16a;+64=226+ 64=289. 

6. Evolving, a:+8=17. 

7. Transposing, a:=17 — 8==s9. 

8. Putting the value of a: mto (2), 16x9=144=^. 

9. Evolving, 12=y. 
Hence tiie two numbers are 9 and 12. 

QUADRATICS WITH TWO OB MOBB UNKNOWN TBBMS. (p. 188.) 

Ex. (7.) Given x'+f^^Xi ) . ^ j .,. i 

Ad fr^ % 19 ( *^fi^^™ vsluesof a? andy. 

1. First condition, a:*+y*=20. 

2. Second condition, a? — ^=12. 

3. Subtracting (2) from (1), 2^=8. 

4. Dividing (3) by (2), y«=4. 
6, Evolving (4), y=2. 
6. Substituting for y in the (2) its value in (5), 

:r2— 4=12. 
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7. Transposing (6), a:"=12+4=16. 

8. Evolving, xessL 
Hence 2;=s4 ; and y=2. 

Ex. (8.) Given a:+y= 6 ) , ^ , . , ^ , 

A J 9. « ^^ > to find ihe values of a: and y. 
And ar-fy*=26 ) ' 

1. First condition, ar+y=6. 

2. Second condition, a:*+^=26. 

3. Value of a: in (1), a;=6— ^. 

4. Involving (3), a:*==86— 12y+y*. 

5. Putting (4) into (2), 36— 12y+y2+y«=26. 

6. Transposing, &c.. (5), y* — 6y= — 5. 

7. Completing the square, y* — 6y+9=: — 5+9:=4. 

8. Evolving, y^S=±2. 

9. Transposing, ^=±2+3=5, or 1. 

10. Putting the value of y into (1), a:+6:=6. 

11. Transposing, .a;==6— 5=1. 

12. Or, a:+l=6. 

13. Transposing, a;=6 — 1=5. ' 
Hence x=b, or 1 ; and y=l, or 5. 

Ex. (9.) Given a^+f=:74: ),«,,, , « , 
^ . . . rt > to find the values of a: and y. 

And a?— y= 2 ) ^ 

1. First condition, a:*-|-y^=74. 

2. Second condition, a;— y=2. 

3. Transposing (2), a:i=2-}-y. 

4. Involving (3), a:^=a4-f-4y-|-y*. 

5. Putting the value of a:* into (1), 

4+4y+y3+y2=74. 

6. Dividing, &c., f-{-2y=Sb. 

7. Completing the square, ^ i/^'{'2y-^l:=Sb'^l=SQ. 

8. Evolving, y-|-l — =- ±6. 

9. Transposing, y=±^ — 1:^5, or — 7. 

10. Putting the value of y into (2), x — 5=2. 

11. Transposing, a:t=:2+5=7. 

12. Or, ai=2— 7=— 5. 
Hence a5=7, or — 5; and y=5, or — 7. 
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Ex.(10.) Givena:«-h^=149K ^^^^^^^^^^^^^ 
And x-{^y= 17 ) 

1. First condition, a?4-y«=149. 

2. Second condition, a:-|-y=17. 

3. Transposing (2), a:=17— y. 

4. Involving (3), a^=2S^—d4, \ 

5. Putting the value of a:* into (1), 

289— 34^+^+2/^^149. 

6. Reducing terms, j/2__i7y__70. 

7. Completing the square, 

, ^^ . 289 ^^ , 289 
y»_17y+_=-704-.j^ 

17 3 

8. Evolving, y — j«=±2' 

3 17 

9. Transposing, ys=:-±:^\—c=10j or 7. 

10. Putting the value of y into (2), 

a:+10=17. 

11. Transposing, a:s=7. 

12. Or, putting the value y into (8), a:^17— 7=10. 
Hence the value of a:=10, or 7 ; y=7, or 10. 

Ex. (n.) Given ^-2^85 V^o find the values of x and y. 
And a:+2^=17 ) 

1. First condition, " a* — ^=85. , 

2. Second condition, a:-}-y=17. 

3. Transposing (2), a!=l7—y. 

4. Involving (3), a^=2S9'^Uy+f. 
6. Putting the value of a:* into (1), 

289— 34y-|-y*-j^85. 

6. Reducing terms, 17ys=102. 

7. Dividing, y=6. 
8 Putting the value of y into (2), a:-{-6=17. 

9. Transposing, &c., a:=17 — 6=11. 

Hence the value of a; is 11, and y is 6. 
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Ex. (12.) Given a;— y= 2 ) . . ^, , ^ , 
And ar — ^^=98 ) . ^ 

1. First condition, x — y=2. 

2. Second condition, o^ — ^=98. 

3. Dividing (2) by (1), a:*+a:j^+2^=49. 

4. Involving (1), a:' — 2a:y-f-y®=4. 

5. Subtracting (4) from (3), 3a:y=45. 

6. Dividing, * a:y=15. 

7. Transposing (1), a:=2+y/ 

8. Putting the value of a: into (6), y(2+y)=15. 

9. Multiplying, y»4-2y==15. 
10. -Completing tbe square, y'4-%+l==l^+l==l^« 

11. Evolving, y+l=zt:4. 

12. Transposing, y=zt4 — 1=3, or — 5. 

13. Putting the value of y into (7), a:==2+3=5. 

14. Or, a:=2— 6=— 3. 
Hence a:=5, or — 3 ; and y=3, or — 5. 

Ex. (13.) Given 10a:+y=:3aw ) , ^ , , 

. , ft ? to find the values of x and y. 

And y— a:=2 ) ^ 

1. First condition, 10a;+y=3a:y. 

2. Second condition, y — ^a:=2. 

3. Transposing (2), y=2-f-a?. . 

4. Putting the value of y into (1), 10a;+2+a;=3a:(2+a:). 

5. Reducing terms, &c., a:^ — a"==o' 

o o 

6. Completing the square, 

hx 25 2 25 49 
3 "^36'~3'^'"36* 

6 7 

7. Evolving, a;.— =-!--. 



8. Transposing, ip=i 



6 -^6 
^+-=2, or—. 
9. Substituting 2 for its value in the (3), y=2+2=4. 
10. Or, . y=2+(_|)4 

Hence a;=2, or •— ^ ; and y=4, or k- 
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ETAMPTiEa OS* ONX OB HOBB VNKKOWN TEBMS. (p. 192.) 

Ex. (1.) Let X = A's money, and y = B's money. 



1. Then, 


a;+y=18. 


2. And 


2a:Xy=2a:y=154. 


3. Transposing, 


a:=18-y. 


4. Putting X into (2), 


2y(18-y)=154. 


5. Multiplying, 


3%-2t^=154. 


6. Transposing and dividing, 


2^-i8y=-7T. 


7. Completing the square, 




j^—18y+81=— 77+81=4. 


8. Evolving, 


y— 9=2. 


9. Transposing, 


y=2+9=ll. 


10. Putting the value of y into (1), 


a:+ll=18. 


11. Beducing, 


. a:=7. 


Hence A had $7, and B $11. 




Ex. (2.) Let X — the larger number, and y — the less. 


1. Then, 


a;--y=6. 


2. And 


2:3+2^=193. 


3. Involving (1), 


x^^2zy+f—2b. 


4. Subtracting (3) from (2), 


2xy=lQS. 


5. Dividing, 


xy=S4. 


6. Transposing (1), 


a:=5+y. 


7. Putting the value of a; into (5), 


y(5+y)=84. 


8. Multiplying, 


6y+3^=84. 


9. Completing the square, ^-f-5y+-2-=84+— =-^. 


10. Evolving, 


, 5 19 


11. Transposing, y 


19 5 14 

""2 2'"2""^* 



12. Putting the value of y into (1), a:— 7=5. 

13. Transposing, a:=5+7=12. 
Hence 12 = the larger, and 7 = the smaller number. 
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Ex. (3.) As it requires 200 rods of fence to enclose both fields, 
it is evident that the length of one side of each will be —-=50 

rods. Let x = side of A's, and y = side of B's field. 

1. Therefore, a;+y=50. 

2. And 7?+^=\ZW. 

3. Transposing (1), a:=50— y. 

4. Involving (1), (a;+y)«=a;«+2a:y+y2=:£500. 

5. Subtracting (2) from (4), 2a:y=1200. 
61 Dividing, a:y=:600. 

7. Substituting for x its value in the (8), y(50— y)=600. 

8. Multiplying, 50y— 2/^=600. 

9. Transposing, y^— 50y=— 600. 

10. Completing the square, 

y2_50y+625=-600+625=25. 

11. Evolving, y— 25=5. 

12. Transposing, ^=5+25=80 rods. 

13. Substituting, a:=50— 30=20 rods. 

14. 80x30=900; 900x2.25=820.25, B's. 

15. 20x20=400; 400x2.25=89, A's. 

Ex. (4.) Let a; = the side of the smaller room, and x-^-X the 
cdde of the larger. 

1. Then, ^-^^1^=%^. 

2. And ^ a:«+a:2^2a:+l=85. 

3. Reducing, a:^+a:=42. 

4. Completing the square, a:^+a;+^=424-2-=-j-. 

1 13 

5. Evolving, a;+^=— . 

13 1 

6. Transposing, ^^=-5 — o=6> side of the smaller room. 

7. By question, 64-1=7 =«= side of the larger. 

8. " 40:63 :: 62 :32| yards. 

9. " 1.75x321=856.70, price forthe smallerroom. 

10. " 40 : 62 : : 7= : 44^:^^ yards. 

11. « 1 .75 x44TV=877.17i, price for the larger room. 
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Ex. (5.) Let a: = the side of the larger pUe, and 20— a; = 
the side of the smaller. 

1. Then, by conditions, a^+Wi:^'=2240. 

2. Involving, a?+8000-1200a:+60a;2-a:«=2240. 

3. Reducing terms, 60:.«-1200a:+ 8000=2240. 
' 4. Transposmg, . a:«-20x=-96 

5. Completing square, :r»-20a:+100=-96+100=4. 
6/ Evolving, a:-10=2. 

7. Transposing, a;=24-10=12, side of the larger. 

8. By conditions, 20— 12=s8, side of the less. 

9. «. 12»=1728. 
10*. « 88=512. 

11* «« 1728-s-128=13i cords. 

12. «« .512-r 128=4 cords. 

is! « 86.25 Xl3i=$84.37i, value of the larger pile 

14. " $6.25 X4=825, value of the less. 

Ex. (6.) Let a: = the length of the larger building, and y = 

the length of the less ; and ^=12, ihe difference of their lengths. 

1. Then, by second condition, a:»-j-2/2=2120, 

2. By first condition, a:— y=12. 

3. Involving (2), a^^2xy+f=l^. 

4. Subtracting (3) from (1), 2xy=^197Q. 

5. Dividing, xy=9SS. 

6. Transposing (2), a:=12+y. 

7. Putting the value of the x into the (5), y(12+y)=988. 

8. Multiplying, 12y+f=9SS. 

9. Completing the square, jcc, 

y2+12y+36=988+36=1024. 

10. Evolving, 3^+6=82. 

11. Transposing, y=32— 6=26, length of the less. 

12. « a:=12+26=38, length of the larger. 

Ex. (7.) Let a; = the number of hours each was on the road 
before they met. 

1. Then, a;+9=A's whole time. 

2. And a;+16=B*s whole time. 
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X 

3. Then, ar+J^ : z : :1 : = distance A goes before 

they meet. 

X 

4. And a;+16 : x : : 1 : ^^ = distance B goes. 

_ X X 

5. Hence — -—-I — —^ = 1, whole distance. 

a:+9 ' a:+lo 

6. Clearing fractions, a^+16x+3^+9x=:ia^'jr2bx+lU. 

7. Therefore, a:^=144. 

8. Evolving, a:=12. 

9. By the question, a;+9=124-9=21 hrs., A's time. 
10. " " *» a;+16=12+16=28 hrs., B's time. 

Hence A performs his journey in 21 hours, and B in 28 hours. 

Ex. (8.) Let X =r the larger part ^ 
And 60— ar = the smaller. 

1. Then, a:XB(J=i : a^-W^ : : 2 : 3. 

2. Mult, extremes, &c., 180a;— 3a:»=— 7200+240a:. 

3. Reducing terms, &c., a:»+20a:=2400. 

4. Completing square, 2:^-1-20+100=24004-100=2500. 

5. Evolving, a:-f-10=50. 

6. Transposing, a;=50— 10=40, the larger. 

7. " 60—40=20, the less. 
Hence 40 s= the larger part, and 20 =s the smaller. 

Ex. (9.) Let X = the larger, and y =: the less number. 

1. Then, by first condition, zy^ll. 

77 

2. And v= — . 

X 

3. By 2d condition, ^^-(^Y ' (^~)' ''^ ' ^' 

4. Livolving, &c., 2 (:,»-^-^)=(a:8-154+^)9. 

5. Multiplying, 2a?*-11858=9a^-1386a:3+53361. 

6. Reducing terms, a;*— 198a:8=— 9317. 

7. Completing the square, 

a:*— 198a:8+9801=:-9317+9801=484. 

12 
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8. Evolving, a:2_99_.22. 

9. Transposing, a^=z22+9d =121. 

10. Evolving, a;=ll, larger number. 

77 

11. Substituting, y=— =7, less number. 

Hence the larger number =s 11, and the smaller = 7. 

Ex. (10.) L First condition, a^+fz=:22b 

2. Second condition, a:* : ^ : : 9 : 16. 

3. Multiplying extremes, &c., 16a:^=9^. 

4. Dividing, ^=1?" 

5. Substituting for a? in (1) its value in (4), 2^+_^=225. 

6. Adding terms, ^=225. 

7. Evolvmg, ^=15. 

8. Dividing, y=12'. 

9. Involving, y*=144. 
10. Value of x" in (1), a;2^225— 144=8J. 

Hence the less lot contained 81 square rods, and the larger 
144 square rods. 

Ex. (11.) Let X =s the greater, and y s= the less. 



1. 


By the question, 










xy=A9. 


2. 


And 




^-y*: 


(*- 


-yf 


: : 37 : 1. 


8. 


Expanding, 3?—t^ 


: 3*- 


-Bx^+Zxy" 


-y* 


: : 37 : 1. 


4 


By Prop. IX., 


3xV- 


-8xf : 


(z- 


-yf 


: : 36 : 1. 


5. 


Dividing into ikctors. 


Bxy{ 


<^—y) 


(a;- 


-yf 


: : 36 : 1. 


6. 


Divide by x—y. 




Zxy 


(X- 


-y? 


: : 36 : 1. 


7. 


xy=iS (1), therefore, 




'144 : 


{X- 


-y? 


: : 36 : 1. 


8. 


Multiplying extremes. 


&c., 






86(a;- 


-y)'=144. 


9. 


Dividing by 36, 








(ar- 


-y)>=4. 


10. 


Evolution, 








a 


;-y=2. 


11. 


Involving (10), 






a?- 


-2a^+y»=4. 


12. 


Multiplying (1) by 4, 










Asy^m. 
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13. Adding (12) to (11), a^+2xy+f=l9Q. 

14. Evolving (18), x+y=14. 

15. Evolving (11), a:— y=2. 

16. Sum of (14) and (15), 2a:=*16. 

17. Dividing, x=S. 

18. Value of y in (14), y=:14— 8=6. 
Hence the greater number iB 8, and the less 6. 

Note. — This question might have been solved if x-j-y =s the 
greater, and x—y = the less. 

Ex. (12.) Let 2; =s the greater, and y = the less. 

1. Then, by first condition, xy=196, 

X 

2. Second condition, -=4. 

y 

3. Multiplying, x=:4y, 

4. Substituting for x its value in (3), 4yXy=^^96, 

5. Multiplying, 4y«=196. 

6. Dividing, y2=49. 

7. Evolving, y=7, the less. 

8. Multiplying, 4x7=28, the greater. 
Hence the gr&ter number is 28, and the less 7. 

Ex. (13.) s Let X = the time in which they all can do the 

X X 3» * 

work ; then, in one hour, A will do ^ of it, B r-F» aod .^^ of it. 

o 15 10 

__ XXX 

1. Therefore, S+Tr+T7T=1 ^^^' 

15 10 

2. Adding, 1=1. 

3. Multiplying, a;^3 hours. 
A, B and C, will therefore do the work in 8 hours. 

Ex. (14.) Let X = the number of oxen. 

240 
1. Then, = the price of one ox. 



2. And F=Sx— +8;=240+69. 

X 



188 KEY TO OBIEHLIAV'8 ALaXBBA. 

8. Clearing of fractions, &c., 

8a:«+216a:-720=299ar. 
4. Transposing, 8a:*— 83as=:720. 

6. Dividing, a;2-?|£=90. 

6. Completing the square, 

83g , 6889 ^^ , 6889 29929 
"^ r+ 256 ""^+ 266'"~"25r- 

7. Evolving, ^^I«=l6 • 

o m_ ' . 173 .83 256 ,^ 

8. Transposing, a;=-Y^+Y^=-:r^=lD oxen. 



16 ^ 16 16 
Henop the grazier bought 16 oxen. 

Ex. (15.) Let X =s^e side of the less, and ^ s=r the side of 
the greater. 

1. Then, by first condition, x+y=:41. 

2. Second condition, a:»x|+y'x|=205x20=4100. 

3. Multiplying, &c., a^+fx=zl6i00. 

4. Dividing (3) by (1), 2:y=400. 

5. Dividing by y, x= — . 

y 

6. Substituting for x in (1) its value in (5), 

— +y=41. 

7. Multiplying by y, 400+y«s=41y. 

8. Transposing, y»— 41^=— 400. 

9. Completing the square, 

2^-41y+-^=-400+-^ =._ 

10. Evolving, y— _— :-. 

9 41 

11. Transposing, y=--f— =25, side of the larger. 

12. Substituting, ^ 41—25=16, side of Oie less. 
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Ex. (16.) Let X s= the larger part, and 145^0? cs the 
smaller. 

1. GHien, by conditions, V5+ V 145— a:s=17. 

2. Involving, a;+2V 145z— a?+145-ar=:289. 

3. Collecting terms, 2V145x— i'=144. 

4. Dividing, /yii5z=?=72. 

5. Involving, 145a:— a:'=:5184. 

6. Transposing, a:^— 145a;=— 5184. 

n n ^^ ^ i>.r: .20925 .-^^ ,20925 

7. Completmg square, ar — 145a;-] — ^ — ==— 5184-| — j— . 

4 4 

Q 13^ 1 • 145 17 

9. Evolvmg, qp — 2^=2"* 

lA m. . 17 . 145 162 ^, , 

10. Transposmg, a;=---j — --=---=81, larger. 

iS i2 ifi 

11. * « 145-81=64, smaUer. 
Hence the larger number is 81, and the smaller 64. 

Ex. (17.) Let a; = the sum paid for the ox. 
' 1. Then, by conditions, a:+f ^Xtaa )=56. 

2. Clearing of fractions, &c., 3:»+100a;==5600. 

3. Completingsquare,a:»+100a;-f 2500=5600+2500=8100. 

4. Evolving, a;4-50=90. 
6. Transposing, a;=90 — 50=40. 
Hence the sum paid was $40. 

Ex. (18.) Let X = the larger part, and 14— a; = the smaller. 

1. Then, by conditions, a:«+(14— a;)3=728. 

2. Expanding, a;3+2744-588a:+42a:«-a:S^728. 

3. Reducing terms, 42a:2-588a;=-2016. 

4. Dividing, a:*— 14a:=— 48, 

5. Completing the square, " a:^— 14a:4-49= — 48+49=1. 

6. Evolving, a;— 7=1. 

7. Transposing, x=l+7=8, the larger. 

8. « 14—8=6, the smaller. 
Hence the numbers are 8 and 6. 

1^* 
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Ex. (19.) Let a; s= the breadth, and 2z = tbe length of the 
field. 

1. Then, by conditions, a:X2a:=:a:+4X22:+4— 496. 

2. Transposing, &c., 2a;»-f496=2a:»+12a:+16. 

3. Eedacing terms, 122;=:480. 

4. Dividing, a;=40. 

5. Multiplying, 2a;==80. 

6. « iD+?x85+i=3696. 

7. Dividing, 3696-5-160=23 acres, 16 poles. 

Ex. (20.) Let z and ^ = the numbers. 

1. Then, by first condition. 

a:y+a:2-JV=109. 

2. By 2d condition, a:^— 3^=24. ^ 

3. Transposing, a;^=244-y*. 

4. Evolving, a;==A/2i+^. 

5. Substituting for z in the (1) its value in (3) an^ (4), 

yV2?+?+24+y2+3^=109. 

6. Transposing, .yV24+y*=85— 2y», 

7. Involving (6), 243r^.f 2^=7225-3402/8+42^. . 

8. Transposing, 3^— 364^=— 7225. 

Q T^- 'z' A 3642^ 7225 

9. Dividing, 2/* 3^= g-- 

10. Completing the square, 

3642/8 132496 7225 132496 _ 45796 

^ 3 "^ 36 "" 3 "^ 36~""~ 36 ' 

* ' n T^ 1 • ;2 364 214 

11. Evolving, f — _-=-t_. 

10 rn. . ^ . 214 , 864 150 ^. 

12. Transposing, 2r^=:-t_+_-:_=25. 

13. " y=5. 

14. Involving, &c., 2/^=25 : 24+25=49. 

15. Putting the value of y" into (3), 

08=24+25=49. 

16. Evolving, a;=v^=7. 
Hence the numbers are 5 and 7. 
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Ex. (21.) Let re = the number. 

Then, by the conditions, A/^+40=a:— 16. 
Involving, a:-(-40=a:»— 32a:+256, 

Transposing, a:^— 33«aa:— 216. 

^Completmglie square, a^-33:c+l^=«216+^=:—. 
Evolving, a:-— =H. 

rn. • 15 , 33 48 ^, 

Transposing, a:=_-j-:i.=:_--24. 

Hence the number is 24. 

Ex. (22.) Let x = A's age, and y = B's age. 

1. By first condition, a:y=750. 

2. By 2d condition, 5^^X^+1=851. 

3. Multiplying, a;y+7a:-2y-14=851. 

4. Subtract. (1) from (3), 7a;— 22^=115. 

5. Dividing (1) by y, x=—. 

y 

6. Putting the value of x in (5) into (4), 

^-2,=115. 

y " 

. 7. Clearing factions, 5250— 2y'=115y. 

8. Tran8p.anddividingY-|-^^=2625. 

9. Completing the square, 

■ ^ I 11% , 13225 13225 55225 

y-i— 2-+-xg— -2625+-^^=-j^. 

' 10. Evolving, y+^=^. 

n rr 235 115 120 .^ 

11. Transp., y=-T r"="-T-=^0- 

12. Dividing, 750-s-30=25. 
Hence A's age is 25 years, and B's 30 years. 

Ex. (23.) Let a; s the length, and y = the breadth, of the 
garden. 
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1. First oondidoii, 2^=15000. 

2. Second condition, £+13X2^^== 18696. 

3. Multiplying, a:y+14x+l%+196=18696. 

4. Subtracting (1) from (8), 143;+14y+196=3696. 
6. Transposing, 14a;-|-14y=3500. 

6. Value of a; in (1), a:=: . 

y 

7. Puttmg value of « into (5), +14y=3600. 

y 

8. Clearing of fractions, 210000+14y«==3600y. 

9. Dividing by 14, 15000-fy=250y. 

10. Transposing, j^—250y==— 15000. 

11. Completing the square, 

2^-250y+15625=-.15000+15625=625. 

12. Evolving, - y— 125=25. « 

13. Transposing, y=25+125=150 yards. 

14. Dividing, 15000-5-150=100 yarda. 
Hence the length is 150, and the breadth 100 yards. 

lU. (24.) Let z =s the number of acres. 

m,. 6600 ,, . 

Then, = the price per acre. 

m,. .- 1. :. 5600 5600 ,^ 

Thereiore, by cond., — r-r7{= 10. 

'' a;-|- 10 X 

Clearing of fractions, 5600a:=5600ar-f56000— 10a;»— lOOz. 

Transposing and cancelling, 

10l:«^-100z=56000. 

Dividing, a:«+10a;=:5600. 

Completing the square, 

a;»-|.10a;+25=5600+25=5625. 

Evolving, a:+5=:75. 

Transposing, a:=75— 5=70 acres. 

Hence the fiirm consisted of 70 acres. 

Ex. (25.) Let a; = the breadth of the field, and 4z = Hie 
length. 
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Then, by cond., xX^=^^ = ^^ contents in rods. 

And -^-^^ = the contents in acres. 

loU 

Therefore, Ta7{X^=^r:7Ki ^^ cost of the field. 

loU loU 

Distance round the field, 4a;-f-a:X2=10a?. 

And, by conditions, 10a;X4=40a;=:r^7r. 

loU 

Therefore, 6400a:=4r^. 

Dividing by a;, 6400==4a:2^ ^ 

Dividing by 4, 1600=a:^. 

Transposing and evolving, a;=40. 

Multiplying, 4r=160. 

160X40=6400 square rods. 

Dividing, 6400—160=40 acres. 

' Multiplying, 40x40==$1600. 

Hence, the length 160, and the breadth 40 rods. The price, 
$1600. 

Ex. (26.) Let 2; =: the miles B travelled per hour, and 
a:-f-J it= the mileU A travelled per hour. 

By conditions, =:1. 

X z+i 

89 X 

Clearing of fractions, 39a;+-j~39a;=a;"+j. 

Reducing terms, — =a;^-f--. 

Completmg the squaw, a;a^j+_=_+_=_. 

Evolving, a:+g=— . 

25 1 24 
Transposing, a;=-rr~^=— =3 miles. 

Substituting, 3+j=3^ miles. 

Hence A travelled 3^ miles per hour, and B 3 miles. 
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Ex. (27.) Let a; = the larger number, and y = the less. 

1. By conditions, * (a:— ^)y=42. 

2. Multiplying, a:y— y*=42. 

424-^9 

3. Transposing and dividing, a;= — ^-^. 

4.InvoMng(3). ^J-ll+^+t^ 

5. By conditions, (ar+y)(ar— y)=a:* — t/^=l^^, 

6. Substituting for 7^ its value in (4), 

1764+^+y^^ 

7. Clearing of fractions, 

1764+842/^+2^-2^=1332^. 

8. Transposmg, 402^=1764. 

9. Dividing by 49, ^ ^=36. 

10. Evolving, y=6. 

11. Value of x in (3), a:=^?±??=13. 
Hence the larger number 13, and the less 6. 
Ex. (28.) Let a; = the number of persons. 

And, by conditions, = each man's share. 

1. By conditions, -= — --+200. 

•^ a;— 2 X 

2. Clearing fract., 6300a:=6300a:— 12600+200a:2_,4Q0^^ 

3. Cane. &c.,200a:2_400a:= 12600. 

4. Dividing, a:^— 2a;=63. 

5. Completing the square, 

a:2_2a:+l=63+l=64. 

6. Evolving, a;— 1=8. 

7. Transposing, a:=8+l=9 persons. 

Ex. (29.) Let x = the number of hills in breadth, x+75 
= the number in length. 

1. By conditions, a;Xa;+75=a:*+76a:=6250. 

2. Completing the square, . . 

^^^K ^ ^625 • ^.-^ , 5625 30625 
«'+75«+-j-=6250+-^-=— J-. 
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Q 131 1 • , 75 175 

3. Evolving, a:-|-_=_. 

A rn, . 175 75 100 _-,... . , ,,, • 

4. Traiispo8mg,a:=-^— — ==-^r-=50 hills in breaath. 

jSi Z Z 

5. Substituting, 50-{-75=125 hills in length. 



Ex. (30.) Let :i; = the price of a duck, and ^ = the price 
of a turkey. 

1. By first condition, 10a;+12y= 22.50. 

2. By second condition, =4. 

X y 

3. Clearing of fractions, 6y — bx^:4xy. 

4. Mult. (3) by 2, — 10a:+12y=8a:y. 

5. Subtracting (4) from (1), 20a:=22.50— 8a:y. 

« rr • /-ix 22.50- 12y 

6. Transposing (1), x= j^ — -. 

7. Putting X into (5), 45.00-24y==:22.50- ^^^'^^""^^ . 

8. Mult, by 10, 450.00— 240y=225.00-180.00y+96y«. 

9. Reducing terms, 96y^+60y=225. 

10. Dividing by 96, 2^+^=^||- 

11. Completing the square, 

by 25 75 25 625 
^^ 8""'"256""32"^256~'256* 

,n T. 1 . , 5 25 

12. Evolving, ^^Tg'^lS' 

25 5 20 

13. Transposing, 2^^T6'~16'^16'^'^'^' 

14. Putting the value of y into (2), 

X 1.25 

15. Clearing of fractions, 7.50 — 5a;=5a:. 

16. Traufiposing, 10a:=7.50. 

17. Dividing, a;=.75 cents. 
Hence a duck costs 75 cents, and a turkey $1.25.' 
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Ex. (31.) Let a; s= the number. 

1. By conditions, V^r-j-24=a: — 18. 

2, Involving, «-}-24=a:«— 36a:-|-324. 
8. Reducing tenns, a:*— 37a;=— 30O. 
4. Completing the square, 

:^_87.-4i^=--8004i^=169. 



4 




5. Evolving, 

6. Tnmspofflng, 

Ex. (32.) Let x and y = one side of each garden. 

1.. By first condition, a:2^y*=208. 

2. By second condition, 4a:+4y=ti0. . 

3. Value of a; in the (2), z=— Z^— 20— y. 

4. Putting the value of a: into (1), (20— y)*+y^=208. 

5. Expanding the (4), 4QO-'40y+f+f=20S. 

6. Transposing, &c., ^— 20y=— 96. 

7. Completing the square, 

y2-20y+100==-96+100=4. 

8. Evolving, y— 10=2. 

9. Transposing, ^=2+10=12. 

10. Involving, y*=:144. 

11. Subtracting, 208—144=64. 

Hence the larger garden contains 144 square rods, and the 
smaller 64. ^ 

Ex. (33.) Let x = one of the sides of the larger garden, and 
y IS the smaller. 

1. By first condition, a^ — y*=80. 

2. By second condition, 42:4-4^=80. 

3. Value of a: in (2), a:=^5=^=20-y. 

4. Involving (3), a^=AOO^AOy+f. 
6. Putting value of a:* into (1), 400— 40y+y«— .y*=80. 





QUASBATIO 


EQUATIONS. 


6. 


Reducing terms, 






• 40y=320. 


7. 


Dividing, 






y=8. 


8. 


Involving (7), 






7/=64. 


9. 


Putting the value 


of y into (1), 


a:^— (54=80. 


10. 


Transposing, 






ar^=:144, 


11. 


Adding, 






144+64=208. 
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^ence the gardens contain 208 square rods. 

Ex. (34.) Let a;+4 = the side of the larger garden, and x 
s the side of the smaller. 

1. By conditions, (a:+4)2+a;2=208. 

2. Expanding, 2:2^8a;+164-a:^=:208. 

3. Reducing terms, a:^+4a:=96. 

4. Completing the square, a:'+4a:+4=96-|-4=100. 

5. Evolving, a:+2=10. 

6. Transposing, a:=:10 — 2=8. 

7. By conditions, 8+4=12. 

8. Involving, 128+82=144+64=208. 

9. Transposing, 144—64=80. 
Hence the larger garden exceeds the smaller by 80 square rods. 

Ex. (35.) Let x = a, side of the smaller block, and y = a side 
af the larger. 

1. By first condition, a:+y=20. 

2. By second condition, a:'+^==2240. 

3. Value of a: in (1), a:=20— y. 

4. Involving (3), a^=8000— 1200y+60y»— y». 

5. Value of (2), 8000— 1200y+602r^— 2^+2^=2240. 

6. Reducing terms, 60t/2— 1200y=— 5760. 

7. Dividing, jT^— 20y=— 96. 

8. Completing the square, 

^ t/2_20y+100=— 96+100=4. ' 

9. Evolving, y— 10=2. 

10. Transposing, ^=2+10=12. 

11. Substituting, a:=20— 12=8. 

12. « 12X12X6=864 ; 8x8x6=384. 
Hence the surface of the larger is 864 inches, and the smaller 

384 inches. ^3 
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Ex. (36.) Let a; = the prioe of the cloth. 

1. By conditions, a:+a:XTj^=75. 

2. Clearing of fractions, lOOx-^-a^^JbOO. 
8. Transposing, a^+100x=7b00, 

4. Completing the square, 

a:»_|-100a:+2500=7600+2600=10000 

5. Evolving, a;-f 50=100. 

6. Transposing, a:=100— 50=50. 
Hence the price of the cloth was $50. 

Ex. (37.) Let a; ^ the larger number, and x—12 =: the less 

1. By conditions, '2X'-r2Xx=2x^—12x=bQ0. 

2. Dividing, &c., ' a^—Qx^2S0. 

3. Completing the square, a:»— 6a:+9=280+9=289. 

4. Evolving, a:— 3=17. 

5. Transposing, a:=:17-f-3=20. 

6. Substituting, 20—12=8. 
Hence the larger number is 20, and the less 8. 

Ex. (38.) Let x = twice the width of the frame. 

1. By conditions, SBqF^xI2:f^=35xT2-t.448. 

2. Multiplying, &c., 432+48a;-f-a:2^880^ 
. 3. Reducing, x^+iSx=4AS, 

4. Completing square, a:«+48a:+576=448+576=1024. 

5. Evolving, a:+24=32. 

6. Transposing, 2;= 32 — 24=8inchea 

7. Dividing, 8-r-2=4 inches 
Hence the width of the frame is 4 inches. 

Ex. (39.) Let the parts be x and 100 — x. 

1. By conditions, a/x+a/ 100— a:=14. 

2. Involving, X+2a/ 10Ua;-.ar*+ 100— a:=196. 

3. Reducing, 2V100a:-afc=<)6. 

4. Dividing by 2, > V lUUa? — ^^=548. 

5. Involving, IOO2:— a:2^2304. 
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6. Transposing, a:^— 100a:=-.2304, 

7: Completing the square, 

aJ»— l00z+2500=-2304+2500=196. 

8. Evolving, * a:— 50=14. 

9. Transposing, a:==:14-f50=64. 
10. Substituting, 100—64=36. 

Hence the jjarts are 64 and 36. 

Ex. (40.) Let X = the width of the gravel-walk. 
And 6x— 1 = one side of the court. 

Then Ix — 1 X 4x^2 8a:*— 4a; ^ contents of the walk. 

And ba:— 1 X4=24a:— 4 = perimeter of the court. 
Therefore, 28a:3— 4a:=24a:+336. 

1. By conditions, 28a;2_28a:=336. 

2. Dividing, ' :i^'^x=\^. ^ 

3. Completing the square, a:^— a:+J=12+J=12.25, 

4. Evolving, a:— 4=3J. 

5. Transposing, a:=3J-}-i=4. 

6. Substituting, 6a;— 1=24— 1=23.* 

7. Involving, 232=529. 
Hence the area of the court is 529 square yards, and the width 

of the walk is 4 yards. 

El. (41.) Let 2a; = the number of bushels of barley. 

Then x = the number of shillings paid for a bushel of wheat. 
' And 542: =3 the price paid for all the wheat. 

And a;— 4 = the number of shillings paid for a bushel of 

barley. 
Then i^^x2a:=2a^^— 8a; = the price of all the barley. 
Therefore, 2a^^— 8a;+54as=10(544-2a:)+576. 

1. Transposing, 2a;2+26a:=1116. 

2. Dividing, :^\-\^=hh%. 

3. Comp. square, ar-[-18a;-j — j-=558-] — ' j. ' 

A -v^ ^ ' , 13 49 

4. Evolving, 2;+^=-^. 
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\ rr . 49 13 ,g 

5. Transposing, ^="o o^^^-*-^* 

6. Moltipljing, 2r— 36 bnshels of barley. 

7. Substituting, x — 4s=18— 4=14 shillings. 
Hence there were 36 bushels of barley, at 14 shillings per 

bushel. , 

Ex. (42.) Let rr = the side of the box, and 165jXl44xB 
s=s71496, solid contents of the plank. 

1. Then, ^ a:»-(a:— 6)»=71496. 

2. Expanding, a;»— (a;»-18a:»+108a:-216)=71496. 

3. Eeduoing terms, a:*— 6a:=3960. 

4. Completing the square, a:2_6a:+9=3960+9=3969. 

5. Evolving, a:— 3=63. 

6. Transposing, a:=63+3=66. 

7. Subtractmg, 66—6=60 inches=5 feet. 

8. Involving, 5^=125 cubic feet. 

Ex. (43.) Let a; = the inside diameter, and a;-f-.l =: the 
whole diameter. 

1. By conditions, (ar+.l)-— a:'=l. 

2. Expanding, 2;«+.3a:«+.03rr+.001— a:»=l. 

3. Cancelling, &c., .3a:8+.03a:=l— .001=.999. 

4. Dividing by .3, a:»+.la:=3.33. 

5. Completing the square, 

a:«-|-.la:4..0025=3.33+.0025=3.3325. 

6. Evolving, a:4-.05=1.825+. 

7. Transposing, a:=1.825— .05=1.775+ inches. 

8. Adding, 1.775+.1=1.875+ inches. 
Hence the inside diameter is 1.775+ inches, and the whole 

diameter is 1.875+ inches. 

Ex. (44.) Let a; = the length of one box, and 20— a; ss the 
other. 

1. Conditions, (20-a:)«+a:'=2240. 

2. Expanding, 8000-12002:+60a;2-a:8+r'=2240. 

3. Transposing and reducing, a:^— 20a;=— 96. 
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4. Comp. the square, a:*— 20a;4-100=— 96+100=4. 

5. Evolving, a:— 10=2. 

6. Transposing, a=2+10=12. 

7. Subtracting, 20—12=8. 

8. Involving, 12^=1728; 8»=512. 

9. Subtracting, 1728-512=1216. 
Hence the difference of the contents is 1216 cubic inches. 

Ex. (45.) Let x = the side of one lot, and ^ = the side of 
the other. 

1. First condition, a:8+^=6100. 

2. Second condition, a:*— ^=1100. 

3. Subtracting (2) from (1), ^ 2y»=5000. 

4. Dividing, 2^=2500. 

5. Evolving, y=50. 

6. Subtracting, 6100—2500=3600. 

7. Evolving, A/36lRr=60. 
Hence the side of one lot is 60 feet, and the side of the 

other 50. 

Ex. (46.) Let a: = A's itcres. 
200— a: = B's acres. 
y-|-.75 ^ A paid per acre. 
^ = B paid per acre. 

. 1. By first condition, a:XH-^^=200. 

2. By second condition, 200— a:X2^=200. 

3. Reducing (1), a:y-f-.75a:=200. 

4. Reducing (2), 200y— a;y=200. 

AVI ^ • /Qx 2 00-.75a; 

5. Value of y in (3), y= • 

X 

' 6. Substituting' for y in the (4) for its value in (5), 
^p^ (200-75x) ,(200-.75z)^200. 

X X 

7. Clearing of fractions, 

. (40,000-160a:)— (200a:— .75a:»)=200ar. 

8. Reducing tejms, .75ar»—550a:=— 40,000. 

13* 
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9. Diyidiiigby.75, a»_^|??=_53333j. 

10. Completing the square, 

. 2200* , 1210000 ,----. , 1210000 730000 
^ g-+— g— =-58888iH 9 = g • 

-,,«,. 1100 . 854.4 

11. Brolving, x g-=±-^. 

12. Transposing, 

. x=±?^+^-^«81.866+,A's acres. 

18. Subtarapting, 200— 81.866+=118.133+, B's acres. 

14. Reducing terms, 

200-75a: 200-(.'f5x 81.866) ^, «q„ , ,, ., 
y= = ^ggg ^= $1.693+,Bpaidperacre. 

15. Beducing terms, 

y+.75=1.698+.75=$2.443, A paid per acre. 
Hence A had 81.866+ acres, at $2,443+ per acre ; B had 
118.138+ acres, at $1.6934- P^ ^^^^ 



Ex. (47.) £4 105.=1080rf.; 8*. M.=^bd. 
Let re =: the time in which B can do tiie work. 

45x 
Then, 9 : a; : : 45 : -^=5a:, the sum which C must receive 

from A in part payment for his labor. Then, 45+5j; = the 
money received by for his 2 days' labor. 

Now, it is evident that the sum received by G must bear the 
same proportion to the sum received for the whole work as the 
part of the work which he performs bears to the whole work. 

Therefore, 1080 : 45+5a: : : 1 work : l^±^s^?i^; and 

iC-4-9 

■^^ denotes the part of the work performed by C. 

:c4-9 432 

Therefore, -~^ work : 1 work : : 2 days : -— ^ days s= the 

time in which C could do the whole work. 
Now, since by the question and operation we see that A per- 
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forms ^ of the work, B - of it, and C -—^ of it, it is evident 

And, by transposition, -+^^^=1^-=-. 

Clearing fractions, lOSO+ar'+OarssQex. 

Transposing, a^^S7x='-10S0. 

n .1. ^ Q-r , 7569 ,^Q^ , 7569 3249 

Comp, the square, a:*— 87a:-j — j-=— 1080-j — —s=^j—. 

Evolution, X — n-=±-o- 

Transposing, g=± a - | ■ » =15 days, or 72 days. 

432 432 ,-^ 
^=^=18 days. 

Note. — The last value of x is excluded, from the nature of 
the question. We therefore find that B would reap the field in 
15 days, and C in 18 days. 



CUBIC AND HIGHER EQUATIONS. 

Aet. 228, (p. 201.) 
Ex. (3.) Find the value of x in the equation a:'+10a:'+5a5 

r260. 



Let X = 4 and 5. 






Firat Suppoffltion. 




Second Supposition. 


64 


3? 


125 


160 


lOa* 


■260 


20 


bx 


25 


244 


Sums. 


400 


260 




260 



—16 Errors, +140 



} 



154 
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Sam of the errors, 16+140=:156. 




Ab 156 : 1 : : 16 : 


.1. 




4+.l=4J nearly. 






Again, let x — 4.1 and 4.2. 




First Supposition. 




Second Supposition. 


68.921 


a* 


74.088 


168.1 


10i» 


176.4 


20.5 


5x 


21. 


257.521 


Sums. 


271,488 - 


260. 




260. 



—2.479 



Errors. 



+11.488 



Sum of the errors, 2.479+11.488=13.967. 
Afl 13.967 : .1 : : 2.479 : .017. 
Hence a;==4.1+.017=4.117+ nearly. 

Ex. (4.) Find the value of re in the equation a^ — 2aJ=50. 
Let X = '8.8 and 8.9. 

First Supposition. Second Supposition. 

54.872 a? 59.319 

-7.6 -2a: -7.8 



47.272 
50 



Sums. 



51.519 

50 

"T5l9 



—2.728 Errors. 

Sum of the errors, 2.728+1.519=4.247. 
As 4.247 : .1 : : 2.728 : .064+. 
Hence 8.8+.064=3.864+ nearly. 

Ex. (5.) Find the value of z in the equation a?*— 3a:* — 75z= 



10000. 






Let X =±: 10 and 11. 






First Supposition. 




Second Supposition, 


10000 


3* ■ 


14641 


-300 


-3x» 


, -363 


-750 


— 75z 


—825 


8950 


Sums. 


13453 


10000 




10000 



-1050 



Errors. 



+3453 
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Sum of the errors, 10504-3453=:4503. 
As 4503 : 1 :: 1050 : .2+. 
Hence a;=10+.2=a=10.2+ nearly. 

Ex. (6.) Find the value of a: in the equation af+2a^+Zaf+ 



42»+5z=54321. 








Let a;=:8.4 and 8.5. 








First Supposition. 






Second Suppodtion. 


41821.19424 = 


«» 


=s 


44370.53125 


9957.4272 = 


2x* 


^= 


10440.1250 


1778.112 = 


8x» 


SE 


1842.37^ 


282.24 = 


4z» 


= 


289.00 


42.0 =s 


5a; 
Sams. 


= 


42.5 


53880.97344 


56984.53125 


54321 






54321 • 



-440.02656 Errors. +2663.53125 

Sum of the errors, 440.02656+2663.53125=3103.567781. 
As 3103.557781 : .1 : : 440.02666 : .014. 
Hence 8.4+.014'=8.414+ nearly. 

Ex. (7.) Conditions, a^-\'^3^=::4:S2. 

By trial we perceive that x lies between 6 and 7. We there- 
fore assume its value to be 5.9 and 6.1. 



First Supposition. 
205.379 = 
. 208.86 = 


6a« 
gams. 

Errors. 
1+18.241 
r.761 : .1 


Second Supposition. 
r= 226.981 
rs 223.26 


414.239 = 
432 


=s 450.241 
432 


-17.761 = 
Sum of the errors, 17.76: 
Then; 36.002 : .2 : : ll 
5.9+.l=6, Am. 
Proof, 6''+6x6*=432. 


= +18.241 
=36.002. 
nearly. 



Ex. (8.) Conditions, ba^^lOT^=:45. 

We find by trial that the value of a; is between 2 and 4, and 
we assume its values to be 2.9 and 3.1. 
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First Sapposilion. Second SuppoeitioiL 

121.945 = 5a:» = 148.956 

-84.1 = -10a:« = -96.1 

—37.845 x= SmM. = 52.855 

45 J5 

^ —7.155 = Errors- = +7.856 

Sum of the errors, 7.155+7.865=15.01, 
16.01 : .2 : : 7.166 : .1 nearly. 
2.9+.l=:3. Am. 
Proof, 5(3)8-10(3)2=45. 

Ex. . (9.) Conditions, a^— 10a:"=375. 

We find by trial that the yalue of z is between 4.9 and 5.1. 

First Supposition. Second Supposition. 



576.4801 


=s 


a* 


— 


676.5201 


—240.1 


S3 


-10a:" 


=1 


-260.1 


386.3801 


= 


•Sums. 


=: 


416.4201 


875 




Errors. 




375 


-38.6199 


+41.4201 



Sum of the errors, 38.6199+41.4201=80.04. 
80.04 : .2 : : 38.6199 : .1 nearly. 
4.9+.l=6. Am, 
Proof, (5)*-10(6)W45. 

PROBLEMS FOB PBOFOBTION. (p. 217.) 

Ex. (4.) Let :r s= the larger number ; then -7- = the smaller. 

82: 

1. Therefore, a;+4 : -g.+8 : : 6 : 5. - 

2. Multiplying extremes, &o., 5a;+20s-7 — f-48. 

8. Clearing effractions, 26a:+100==:18z+240. 

4. Beducing terms, 72;=140. 

6. Dividing, 2;=20, the larger. 

3>^20 
6. Dividing, &c., -^ — =12, the smaller. 

o 

Hence the larger number is 20, and the smaller 12. 
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Ex. (5.) Let X =s ihe larger part, and 60 — x s= the smaller. 

1. Then, a:x6U=^ : a:^— (60-2:)2 : : 2 : 3. 

2. Mult, extremes, &c., 180a:— 3a:2_._7200+240z. 

3. Redncmg terms; &c., a:«+20:r=2400. 

4. Completing square, a:«+20a?-f 100^2400+100=2500. 

5. Evolving, a;+10=50. 

6. Transposing, a;=50— 10=:40, the larger. 

7. Subtracting, 60—40=20, the smaller. 
Hence the larger number is 40, and the smaller 20. 

Ex. (6.) Let a; = the side of the larger lot, and ^ =s the 
side of the less. 

1. Then, by first condition, a:"-f-y*=208. 

2. Transposing, a:3_,208— ^. 

3. By second condition, 208—^ : y* : : 9 : 4. 

4. Multiplying extremes, &c„ 832— 4^=9^*. 

5. Transposing, 133^=832. 

6. Dividing, ^=64, smaller. ' 

7. Putting the value of j^ into (1), a:2+64=208. 

8. Reducing, afe=:20 8— 64=144, larger. 

9. Subtracting, '144—64=80 sq. rods. 
Hence the larger has 80 square rods more than the smaller. 

Ex. (7.) Let a; =: the larger of the two numbers, and y ss= 
the smaller. 

1. Then, by first condition, a:^=12. 

2. And, by second condition, a^ — ^ : [x — y)' : : 13 : 4. 

3. Expanding, a^^f : a^^Sx^y+Sxf-^f : : 13 : 4. 

4. By Prop. IX., Sa^-^Sxf : (x—yf 

5. Dividing by a:— y, Sxy : (x — yY 

6. Value of three times xy in (1), 86 : {x—yY 

7. Multiplying extremes, &c., 144=9 (a: — yf, 

8. Dividing, 16= (a; — y)\ 

9. Evolving and transposing, x — y=4.. 

10. First condition, a:y=:12. 

11. Transposing (9), a;=44-y. 

12. Putting the value of a; in (11) into (10), 

2^(4+y)=12. 



9 : 4. 
9 : 4. 
9:4. 
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13. Multiplying, 2^+4y==12. 

14. Completing the square, ^-|-4y+4==:12+4=16. 

15. Evolving, 2^+2=4. 

16. Transposing, y=4— 2=2. 

17. Putting the value of y into (11), a;==4+2=6. 
Hence the numbers are 2 and 6. 

Ex. (8.) Let a: === the larger part, and 100— a: = the smaller. 

1. Then, by conditions, 

6Xa:Xl00=i : z'+im^x^ : : 24 : 17. . 

2. Expanding, &c., 

600z— 6a:" : a;^^ 10000— 200a:+a:= • : 24 : 17. 
8. Multiplying extremes, &c., 

10200a:— 102a;2=:24a:«+240000—48003r+24a;«. 

4. Seducing terms, &c., 

a:2-100a;=-1600. 

5. Completing the square, 

aJJ— 100a:+2500=:— 1600+2500=:900. 

6. Evolving, a:— 50=30. 

7. Transposing, a:=30+50=80. 

8. Subtracting, 100—80=20. 
Hence the two parts are 80 and 20. 

Ex. (9.) Let a: = the larger number, and y = the smaller. 

«. ^ 35 

1. Then, by first condition, a:y=85, and y= — . 

/35 V / 35 V a -i 

2. And, by 2nd condition, a:*— (-7- 1 : ix -^j : : o : 1. 

8. Expanding second term, 

« 1225 ^ , ,^^ 7350 

4. Mult, extremes, &o., x^ — -j-ssOa:"— 420+-^. 

5. Clearing of fractions, a?*— 1225=6a:*— 420a:»+7360. 

6. Reducing terms, a:*— 84ar^=— 1715. 

7. Completing the square, 

a^_84a:+1764=-1715+1764=49. 
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8. Evolving, a:*—42=:7. 

9. Transpoeing, a:2=74-42=49. 

10. Evolving, &c., £=7 ; y=---=5. 

Hence the two numbers are 7 and 5. 

Ex. (10.) Let 2; = the larger, and y = the smaller. . 

1. Then, by first condition, a? : y : : 4* : P : : 64 ; 1. 

2. Multiplying extremes, x=s:Q4y, 

3. By the second condition, A/xy=s^2, 

4. Therefore, //83^=:32. 

5. Involving, ' 642^=(32)«=1024. 

6. Dividing, ^=16. 

7. Evolving, y=4. 

8. By first condition, a;=64y. 

9. Therefore, x=64x4=256. 

Hence the numbers are 256 and 4. 

Ex. {11.) Let a; = the larger number, and 20^a: = the 
smaller. 

1. Then, ^r^ : ?^ : : 9 : 4. 

20— a: z 

2. Clearing of fractions, r» : 400— 40a:+a:« : : 9 : 4. 

3. Reducing, &c., bj^-^^QOxz^—B^OO. 

4. Dividing, a:2_72a;^_720. 

5. Completing the square, 

a:2-72a:+1296==— 720+1296=576. 

6. Evolving, a:— 36=^24. 

7. Transposing, a;^±24-j- 36=12, the larger. 

8. Subtracting, 20—12=8, the smaller. 

Note. — By the conditions of the question we must consider 
±24 only —24. 

Ex. (12.) Let a; ss the first term, y = the second and third, 
and 92; = the fourth term. 

1. Then, x : y : : y : 9x. 

2. By Prop. L, f=-9x^. 

14 
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3. Evolving, 

4. The terms, 
6. And 


y=3a:. 
z+Zx+9x—26. 

1ZX=:2G. 


6. Dividing, 

7. Bj substitution, 

8. By conditions. 


y=3X2=6. 
9x=9x2=18. 


ence the three terms 


are 2, 6 and 18. 



AMTHMEnCAL PKOGRESSION. 
Aki. 2C3. (p. 223.) 
Ex, (18.) 2;=a+(»-l)i=8+(10-l)5=58. Ans. 
•ci_ .i,.x :, L—a 1325—500 „ 

Ex. (15.f L=a+(«-l)— 4=12H-(10-l)-8=-15 

Abt. 268. (p. 226.) 
1?, nn\ d 2S-2«» (2x285)-(2x5xl5) „ 

FtHS^ . 2S-2a« _ 2(399)-(2x3Xl9) _„ 

^(^^•) ^-M^r=i) 19(19=1) — =^- 

^(^''•^ '^— ^(;r=ir- — 8(8=1) — -^^ 

Pboblehs. (p. 226.) 
Ex. (1.) X=a+(n-l)rf=5+(7-l)3=28. 
Ex. (2.) £==o+(«-l)rf=3+(5-l)4i=20i, 
Ex. (8.) X=a+(»-l)i=18+(7-l)i=19j. 
Ex. (4.) L.a=a+(»-l)rf=7+(5-l)2j=17. 
Ex. (5.) L=a+(«-l)i=i4-(10-l)|=7^. 
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Ex. (6.) Z.=a+(w-l)eZ=0+(20-)li=:28j. 
Ex. (7.) Z=a+(n— l)-eZ=10+(4— 1)-2=4. 
Ex. (8.) L.=— a+(w— 1)-£?=-8+(10— 1)-3=-35. 
Ex. (9.) L.=a+(w-l)— rf=85+(10-l)--,7=22. 
Ex. (10.) L=a+(7i— l)d:==3i+(5— l)2i=12j. 
S=(te)^(H*+a)5=89,. 

Ex. (11.) X=a+(w— l)-rf=2j+(10— 1)— i=i. 
.=(^)^(l^)l«=18J. 

Ex. (12.) n==f--^+l\=z{dn=L''a+d)=z(J^a===dn'-' 
d)={L-'a=:{n-^l)d)L=:a+{n-'l)d. 

Ex. (13.) S=(^i^y = ^52+1^50=2500, sum of terms. 

Ex. (14.) i=c+(n—l)d:=4i+(8— 1)3^=29, last tenn. 
S=:(^V=(!2iii)8=134, sum of series. 

Ex. (15.) Z=a+(7i^l)— rf=7+(6— 1)— 4=— 13,lastt'm. 
S=^^y=^i:H±Iy=-18,simiof series. 

jr^ ^ 29 5 

Ex. (16.) d=z — r-7=-7: — 7-=2|, common difFereoce. 
^ w— 1 6—1 . 

6+2f=7t; 7|+2|=10f; 10^+2t=13f; 13f+2t=16i. 
Hence the terms of progression are 7f , 10§, 13|, and 16^. 

Ex. (17.) ^=^^= 5^1 =6fv 

-9+6|==-2i; ~2j+6j=4i; 4j+6f=lli. 
Hence the terms of progression are — 2j, 4J-, and 11 j^. 

Ex. (18.) a=L-(7i-l)rf=20-(8~l)5=-15, 
first term. 
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s=(i+f).=(?»±J:lt')s=.o, 



sumsenes. 



/ Ex. (19.) Let tke three digits be x—^, x, x-{-y. 

Then a:— y+a?+a:+y=12. 
Collecting tenns, Sa:=12. 
Dividing, a:s=4. 

Therefore, 

100(4-y)+IDx^i+y+396===100(4+y)+roxi+i^^ 
And, 

400— 100y+40+4-f-y+396=400+100y+40+4-y. 
Collecting terms, 840— 9%=4444-99y. 

Transposing, 198ys=396. 

Dividing, y=2. 

4-2=2; 4; 4+2=6. 
Henee the three digits are 2, 4, and 6 ; and the number there- 
fore is 246. 

Ex. (20.) 8x10=80 miles, the distance A travels. 

X=2-f (8— 1)3=28 miles, distance B travels the last day. 

S=f — ^^ j8=100 miles, whole distance B travels. 

As the island is 60 miles in circumference, B has been round 
it twice ; and A has been round it once and 30 miles more : 
80—50=30 miles. 

Hence they will be 30 miles apart on the 8th day. 

Ex. (21.) As Smith travels 15 miles per day, and travels 20 
days, it is evident he will travel 15x20=300 miles, and that he 
will be 440—300=140 miles from Washington. 

As Jones travels 2 miles less on each day than the preceding, 
he will on the last day travel L=25+(15 — 1) — 2= — 8 miles, 
and the whole distance he will travel will be 

S=(^).=(=!+?^)l5=165 n.aeB. 

He will also be 440—165=275 miles from Washington. 
They will therefore be 275—140=135 miles apart. 
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Bx: (22.) L=a+{n-l)-d=i+{20-l)-i=> ^. 

s=(^)„(=%tL)»=_.i8. 

2S — 2an 
Ex. (23.) By transposing the foimnla, d^= .. , we find 

the value of n to be 



V(2xi-( - A))'+8X-TVX-l^-2Xi+(-iV) ,g 
«- ' 2X(-:rtr) • 

Ex. (25.) <i= r=TT7T — r=i> t^e common difference. 

^ ' «— 1 29—1 ^ 

8+^=3^; 3^+^=4; 4+i=4j; 4^+i=5; 5+^=6^. 
Hence the series, 3, 3^, 4, 4^, 5, 5^, &o. 

Ex. (26.) .=?_(!Lll)f=^_(10z:l)i=i.theoonm.on 
difference. 
Ex. (27.) i=:a+(7i— !)(?=— 5+(9-^l)lJ=7, the 9th term. 

Ex. (28.) 15— (-'1)=16; 16-5-3+1^4, common difference. 

4+(-l)=^3; 3+4=.=7; 7+4=11. 
Hence the three means are 3, 7 and 11. 

Ex ^29^ , 2S-2a>» _- 2>^-2xUxlO , 



Ex. (30.) Let a:— y, a:, and a:+y, be the three terms. 
Then a;— y+a;+z+y=10. 
3x=10. 

ar=3^, the second term. 
33^-^3^=10, third term. 
10— 3J=6f, common difference. 
3^— 6f =— 3^, first term. 

Hence the terms are —3^, 3^ and 10. 
14* 
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Ex. (81.) Let 2; s= the first term; then, by the que^iioii, 4a: 

8a:* 
s: the kst term, and --r- = the som of the series. The 
4 

number of terms will be 

2S ^4 3a: ^ ^, 
w= r=---= -J — ; — =. . number of terms. 
L+a 4a-\'X 10 

3a: 3a: 
And, by the question, <r=2x ,.:^= . > the common difference. 

10 

Then, if we assume x = 20, the other terms of the progression 
will be 32, 44,* 56, 68, 80, and the sum of the series will be 300. 

But, if we assume x = 40, the other terms will be 64, 88, 112, 
136, 160, and the sum of the series 1200. 

An indefinite number of answers may be obtained for this 
question by giving any value to x. 

Ex. (32.) Let x — 3y, a:— y, ar+y, a:-|-3y, be the numbers. 
Then, x^^+x^+x+y-{'X+Sy=2S. 



Collecting terms, 


4a:=:28. 


Dividing, 


x=7. 


Expanding the terms, 




a:~3y^=a:*-6a:y+9y». 




a:— y^— a:*— 2a:y-fy. 




x+y':=^+^2xy+f. 




x+'dy'-^x^+Hxy+^f. 




Sumof the squares, 4a:* +20y*= 


=216. 


Value of 4a:2^i96^ 196+20^2= 


=216. 


Transposing, 20^= 


=20. 


Dividing, q^= 


=1. 


Evolving, y=±l. 



a;— 3y=7-3=4; a:-y=7— 1=6; a:+y=7+l=8; 

a:+3y=7+3=10. 

Hence the four numbers are 4, 6, 8, 10. 

Ex. (33.) Let a:— y, a:, a;+y, be the numbers. 
1. Then a;-y+a:+a:+y=9 ; 8a;=:9 : a;=:3. 
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2. First term evolved, a:— y =2:*— Sa^^y-fSa:^ — ^. 
- 3. Second tenn evolved, s?s=a?, 

4. Third term evolved, o+y^ssx^+^a^V+^^+y*- 

5. Sum of the cubes, 3a:»+6ay=99. 

6. Dividing, a^+2a:y«=33. 

7. Substituting the value ofo^r &c., 27+6^^=33. 

8. Transposing, 6y^=6. 

9. Dividbg, y^=l. 
10. Evolving, y=^±l- 

X— y=3— 1=2 ; a:s=3 ; a:+y=3+l=4. 
Hence the numbers are 2, 3, 4. 

Ex. (34.) Let a;— 3y, ar— y, ar-fy, x+Sy, be the four terms. 

1. Then by first condition, 

5^yV^^y'=2a:"-8ay-j-10y'=S4. 

2. Bj second condition, 

iq::y2j|-i:pS^*~2a;«+8a:y+l(y==130. 

3. Adding (1) and (2), 4a:*+2(y=164. 

4. Dividing by 4, a:'-}"^y*=^l' 

5. Subtracting (1) from (?), 16a:y=96. 

6. Dividing, a:y=6. , 

7. Putting l-\ for its equal a?, •-^+5y*=41. 

8. Clearing of Mctioii8,&o., Sy*— 41j^=— 86. 

9. Biyiding, 
10. Completing ibe square, 



4^ 86 

5 ~" 5" 



^ 4V , 1681 36 , 1681 961 
^ 5 + 100 """"5^ 100 "TTJO* 

11. Evolution, y»_|J=±|J. 

31 41 10 

12. Transposing, . j^j_+_=:=:-^=:l. 

13. Evolving, y=l. 

14. a;y=lxa;=6. Therefore, a:=6. 

15. Hence, 6— 3=3; 6-1=5; 6+1=7; 6+3=9. 

16. Therefore the numbers are 3, 5, 7, 9. 
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Ex. (S5.) Let x-^y, z, x+y :ssi the three di^ts. 

1. Then,byfir8tcondition,122(£zK)^0f±f±?=27f 

2. Multiplying and transposing, Ilia;— 99y=82f a:=r=^-— . 

8. Collecting terms, = 99y. 

4. Clearing of fractions, 198a:=693y. 
And, we find by the second condition of the- question, that 

5. 100(a:— jf)+10a:+a:-fy4.396=:100(a:+y)4-10a;+a:— y. 

6. Multiplying and transposing, — 99y4-^^6=d%- 

7. CoUecting terms, 198y==396. 

8. Dividing, y=2. 

9. We find (4) that 198x=693y. 

10. Therefore, 198a:=2x693. 

11. Dividing, a:=7. 

12. Hence, a:— y=7— 2=5 ; a:=7 ; a:+yr=7+2=:9. 

13. Therefore the number is 579. 

Ex. (36.) Let a:— 3y, a:— y, a:+y, a:+3y, be the numbers. 

1. Then, i^=^^*+i+^*===2a:»+18y2=:90. 

2. And F=^"-f 5+y^=2ar^+2y«=74. 

3. Subtracting (2) from (1), 16j^=16. 

4. Dividing, y*=l. 

5. Evolving, y=±l. 

6. Putting the value of y into (2), 2a:«-j-2=574. 

7. Transposing and dividing, a:^=36. 

8. Evolving, ar=6. 
Hencea;— 3y=6— 3=3; a:— y=6— 1=5; a:+y=:6+l=7; 

a:+3y=6+3=9. , 

Therefore the four numbers are 3, 5, 7, 9. 

Ex. (37.) Let a:— 3y, x^y^ x+y, a:+3y, be the numbers. 

1. Then, by first condition, 

^— 3y+a;— y4-a;+y+a:+3y=14. 

2. Collecting temu(, 4a;=14. 

8. Dividing, a;=3^ss^. 
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4, Product of first and fourth terms, 

5. Product of third and second terms, 



6. Product of all the terms, 

7. By second condition, &c., 

8. By substitution, 

o T^- -A' A 490y» , 2401 40 

in av. . L 4 245j(« 40 2401 481 

10. Transposmg, &o., ^ ^=___^=.___. 

11. Completing the square, 

,_24V, 60025 481 , 60025 55696 

^ 18 ' 1296"" 144+ 1298 "~l29r 

if> V ^ • J. 245 . 236 

12. EvolYing, j^_^=±^. 

io m„ ... 236 , 245 481 9 
18. Tran8posmg,3^=±^+-3g=^.or gg. 

But the conditions of the question will only admit of the last 
value of y*. 

Therefore, y«=l. 

EvolTing, 2^=6='2' 

Hence 3^-11=2; 3j-.^3; 3^+^=4; 8^+1^=5. 
We therefore find the numbers to be 2, 3, 4, 5. 

Ex. (38.) Let the less number be represented by y, and the 
common difference by x ; the four required numbers will ihen be 
expressed by y, y+Xy y+2xy y+3ar. 

Therefore, by Hie question, we have the two following equations. 

1. yXy+Si=:y«+3a:y=1.12. 

2. And y+5xy+2x==:y«+3a:V+2a:»=sl20. 
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3. Subtracting the first of these equations &om the last, we 

have 2a:»=8; x^=z4; x=2. 

But, to find y, we have given, 

4. Supplying the value of « in (1), y*+6y=112. 

5. Completing tie square, y*+6y+9 =112 +9=121. 

6. Evolving, y+3=ll. 

7. Transposing, y=ll— 3=8. 

8. And 8+2=10; 10+2=12; 12+2=14. 
Hence i^e four numbers are 8, 10, 12, 14. 

Ex. (39.) Let a; =: the number of days required. 

1. Then, = 7^ , number of miles A travelled. 

42^ 2ar' 

2. And — 5— — s= the number of miles B travelled. 

o m, ^+x 42a;— 2ar» ,^^ 

3. Then, -^+ — ^ =165. 

4. And a;+a:»+42a:-22:«=330. 

5. Transposing, &c., o^ — 43x=— 330. 

6. Completing the square, 

4 '44 

43 . 23 



7. Evolving, 



2 "^2 

23 43 
8. Transposing, a:s=r±-^+— =!lO days, or 33 days. 

Hence it appears that they meet in 10 days. 

On the tenth day B travels two miles, and the next day he 
rests; the following day he returns two miles, the succeeding 
day four miles, and so on, increasing two miles every day ; and, 
on the thirty-third day, he again comes up with A, who has been 
travelling forward, every day's journey being one mile longer 
than that of the preceding day. 

Ex. (40.) Let a;+6, a:+2, x— 2, a:— 6, represent the numters. 
1. Then, ' 

<«+6)(a;+2)(ar-2)(a;-6)=a:*-402J'+144=1680.^ 
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2. Adding 256 to both sides of the equation, we have 

a:4_-40a:2^400=:=1936. 

3. Evolving, a^i— .20=±44. 

4. Transposing, a:»=:db:44+20=64, or —24. 

5. a:=±8, or ±2//^^ 

6. 8+6=14,8+2=10,8-2=6,8-6=2. 

7. The numbers therefore are 14, 10, 6, 2. 

8. The other value of a: is impossible. 

Ex. (41.) Let a;— 2y, a:— y, x, rc+y, x+2y = the number 
of days. 

Then, a;— 2y+a:— y+a:+a;-f-y+a:+2y=5x=20, a;=4. 
As the first person could reap one acre in x — 2y days, it is 

evident he would in one day reap ^ part of an acre ; and 

the second person part of an acre ; and the third person 

-=: J part ; the fourth person —p- part ; and the fifth person 
X 4 x-^y 

^ part of an acre. Therefore they all in one day would 

"^ ^ 1 ,1 , 1 , 1 87 1 6 . 

reap -— j — ; — — s=^^-=- of an acre. 

^ x—2y x^y ' x+y x+zy 60 4 5 

We find their sum to be, 

(2i'--f).{x+2y)\ 
+{x'^4^),{x+y) 
+ (x'^4^),(x^y) 
+(x2~y2),(^_2y) 
{a^—f/^),{a^—4^), common denominator. 
By adding the numerators, we have 

2x(x^-'f)+2x{x^'-4f) _Q 
{7?—t^),{x^—A^) ""5' 
Therefore, 2a;(a;'— 2/^)+2a;(a:2_42^_,|(ajj_2^) (a4!_4^^ 
Adding and multiplying, 2x{27?—bf)=:l{pi^—f)Q^+^/). 
Putting the value of a:=4, as found above, in this equation, 
we have 128— 20^^=^(256— 802/«+4j^). 
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Multiplying, • 
Dividing, 

Transposing, 
Cmnpletiiig the square, 



64a-10(y=:768-2402^+12y*. 
160-^252r*=192-60^+32^. 

y. ft "~ ft 



3 



3 



_85j^ 1225 32 1225 _841 

^ 3 "•* 36 *~ y+ 36 ~36' 




Evolying, 

Transposing, 

Evolving, y=±l. 

Henoe the value of a;=s4, and y=±l. 
Therefore the numbers are 2, 3, 4, 5, 6 days. 

Ex. (42.) 
S=}«[2a+(w-l)-.<fI===vPEx2S+(ll--l)--5]==0. 
By the above process we find he has travelled back to ^Boston 
by the end of the eleventh day. 

Ex. (43.) We find he will have to travel forty miles and two 
rods, =? 12802 rods, to bring the most distant stone, apd two 
rods for the nearest stone, and that the number of stones will be 
one more than the number of rods in forty miles ; therefore we 
have the following formula for the solution of the problem 

S=(:^)»=(l??^Woi=128,060 mUes, 2 roda. 



GEOMETRICAL FBOGBESSION. 
Abt. 274. (p. 234.) 

Ex. (7.) r=(^)""=(^) =(1024)*=4. ratio. 

Ex. (8.) «=(^)=f=^=5.firsttenn. 
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Abt. 276. (p. 235.) 

Ex. (11.) r=(^f=(^)*=f=2. ratio. 

1X2=2; 2X2=4; 4x2=8; 8x2=16; 16x2=82. 
The means, therefore, are 2, 4, 8, 16, 32. 

■u< no^ /A^ /'^SSN* /144\* 12 . ,. 

Ex. (12.) r=(^-j =^^j=(^_g-j=-g.=4. ratio. 

18x4=72 rodfl. 

Abt. 279. (p. 287.) 

Ex. (15.) S=^-=^^><y-^^=629.944704, smn 
of the series. 

Hr nei\ 9 -«-'^ (9-(9X(i)') _ f-TTAnr _86855 4 
Ex. (16.) 5=-^-^= j-j ==_^_=-jgg^X8 

=ll^^f^, Bum of the series. 

Ex, (18.) S=?^^=^i^^=127, sum of the series. 

Ex. (19.) S=^^=^-^^H^_5555555, sum of Iho 
^ r—L 10 — 1 

series. ' 

Ex. (20.) S=%^=: *~^'^^^^' =^=m, sum of the 
1—r l—i i 

series. 

Ex.(21.)N S=^--^= ■^_^ =-—x^=6jy,„ sum 
of the series. 

Ex. (22.) s=?!:::=?=«^^=^-?^=$295.28. 

^ r — 1 o — 1 2 

Ex. (28.) i=«-±(!:=l)?=!±(?=il2!=48, last term. 
r A 

Ex. (24.) ^=256 ; a/25S=4. 

JX4=2; 2x4=8; 8x4=32. 
The means are, therefore, 2, 8, 32. 
15 
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Ex. (25.) r^J^ ^^=^5^^^^-^' "*^°- 

L 128 128 ^ „ .^ 
Ex. (26.) a=^=-2r=82"=*'^'***™* 

, lO/SV 21870 1458 
Ex. (27.) £=ar-'=-g-(5) =284875=15625' ^* *^ 

_ a-ar" ' ::^:z^Ki)!_576q9600_ 
S=-i=7 =-^3| T031250 -°^^^- 

Ex. (28.) r=15^Jf^>^^^«^.«ti'>- 

Ir-a^^x551^127, sum of the BerwB. 
^— r-l~ 2—1 

Ex. (29.) (127-64)i=63 ; 127-5-63=2, ratio, 

and tiie remainder is the first term. 

Ex. (80.) £=ar*-»=2x4"=8388608, last term. 

ar'-g 2x4"-2 _.,„^S-,(^ ^^^ ^^^^ g^jies. 

^- r-1 4-1 

Ex. (81.) Let -, X, xy, be the numbers. 

y 

1. First condition, f X!rXa^==*'=64, a;=4. 

y 

2. Second condition, --+a:»+a^j/*=584. 

1 . ^ 584_73 

3. Dividing by a?, y^-'^+Jr ^ 64"""'8"' 

4. Transposing, ^ ' ^r— -g"- 

652/* 
6. Multiplying by 2^, l+y"==-g-. 

B 663/* , 

6. Transposing, Jr g"'^"^ 

7. Completing the square, 

^ 65y»,4225 ^ ,4225 3969 
2^ r+ 256"="" "^ 256 ""256' 
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8. Evolving, 




^65 .63 
^ 16-=%- 


9. Transposing, 




. 63,65 Q 1 


10, Evolving, 




y=2,or|. 


Hence the numbers are 2, 4, 8. 


' 


The second value of i 


/will not 


answer the conditions of the 


question. 







Ex. (32.) Let a:, xy^ on^^ ar^, be the numbers. 

1. Then, by the question, x-j-o:^ : xy-^-oc^ : : 7 : 3. 

2. Dividing by x-\-xy^ 1 — y-^-r^ : y : : 7 : 3. 

3. By Prop. YIII. (p. 209), l+jr' : y : : 10 : 3. 

4. Multiplying extremes, &c., 3^*f"^=l%« 

5. Dividing, y» — F"^"^* 

6. Completing the square, 

lOy 25 25 16 

5 4 

7. Evolving, y— ^=-t_. 

4 5 1 

8. Transposing, ,y=±g+g=3, or g. 

9. By the question, &o., a?/ — a:y=27ar— 3a:=24. 

10. And 24r=24, 

11. Dividing, a:=l. 

l;'lX3=3; ^X3=9; 9x3=27. 
The numbers therefore are 1, 3, 9, 27. 

X X 

Ex. (33.) Let the series be -^, -, a:, xy. 

1. By second condition, xy — 5=49. 

2. By first condition, x — =14. 

y 

& Clearing (1) effractions, a:2^--a;=49y». 
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4. Olearing (2) of fractions, xif — x=iAy. 

5. Dividing (4) into factors, x{y — l)=14y. 

6. Dividing (3) into factors, a;(y»-.l)=493^. 

7. Dividing (3) by (2), ^^.^+y=^. 

8. Transposing and reducing, 

9. Completing the square, 

„ 35y , 1225_ 1225 441 

^ 14 ' 784"" ' 784 ""784* 

^A T^ 1 . 35 21 

10. Evolving, y_-=_. 

11 rn^ • 21,35 56 ^ 

11. Transposing, y=— +— ==^5=2. 



■28^28'~28 

12. Putting the value of y into (2), a— ^=14. 

13. Clearing of fractions, 2a:— a:=28. 

14. Cancelling, 2:=28. 

15. Putting the values of x and y into the first term, 

-f — £! 

id. Putting the values of a; and y into the second term, 

y 2 
17. Putting the values of x and y into the fourth term, 

a:y=28x2=56. 
Hence the required numbers are 7, 14, 28, 56. ' 



INFINITE SERIES. 

. Abt. 285. (p. 243.) 

Ex. (1.) Let S = the sum of an infinite series. 
a ;= the first term, 
r = the ratio. 
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And S = •= = the formula for obtaining the 

Bom of the series. 

Ex. (2.) S= ,^ = ^ — -=2, Ans. 
^ 1 — r 1 — i 

Ex. (3.) S=-^L=-L.=?— 10, Ans. 

IV .9 ^ s- " tV^'^ 571428 4 

Ex. (9.) S___j-_^_=__ _-. Aim. 

TT, no^ cf - ^ - TW;»Wlr _857142 _6 

Ex. (12.) .188=^+^==^+^4.ABa. 

Ex. (13.) By transposing S=-= , we find rs=l — ^; there- 

fore r=l-|=l-j5=g, Ans. 

Ex. (14.) r=l-f =1-1=1-1^4 Ans. 

Ex. (15.) By multiplying S=-= by 1 — r, we have a=S 

— Sr, therefore a=10— (10Xi)=8, Ans. 
15* 
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SIMPLE INTEREST. 

Abt. 287. (p. 245.) 

Ex. (2.) »==jrfr=880x.05xl0=$190. 

Ex. (3.) t==p^r=890.75X.08x35=$249.4L 

Ex. (4.) t==pfrs=17.18x.045x5.19t=$4.02. 

Ex. (6.) fl==jj-|-;p^r=800+800X.Ot)X6.1i=$1093.60. 

Ex. (7.) a==p-|-p^r=670.184-670.18x.09x3.6A== 

$889.66. 

Abt. 288, (p. 246.) 
Ex. (9.) l>= i;,=i^^?o'x.05) '=^«^^- 
Ex. (10.) ^jA.=_^«^j=|890.76. 

AsT. 289. (p. 246.) 

^ ,«v . "-P 670-880 190 ,- 
^(15-) ^ -ry -.05X380- 19 - ^<>y«^ 

Ti. /i«^ , «-P 1140.16—890.75 ., . . 

Ex. (16.) te_=,__g____==8.5=8years,6mo8. 

V nT\ * «-P 21.20-17.18 ,,„. , „ 

Ex. (17.) fc=-^=-55^^^^=5.19*=5 yeaiB, 2 mos.. 



lOdaya. 

Ez.(l 
mmths, 20 days. 



Ei i\i\ ._a-P_ 889.66-670.18 

Ex. (18.) t=_=_^g___=3.688j=8 yea». 7 
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1^(19.) .=^=.!5?^^1.16j=lyear.2»K»lH 
Hbmti 1, 1852. 

Aai. 290. (p. 247.) 

By transporang ihe last formula, we obtain the folloviog finr 
finding r, the rate per cent. 

■c, .oAx a— P 570—380 ., 

Ex. (20.) r=^=^g5^^=.05 per cent. 

X. ,oix «— P 1140.16—890.75 .„ 

Ex. (21.) r=^= 890.75X3.5 =-08 per cent 

1, ,00 V f^-P 21.20—17.18 ... 
^(22-) ''=^=l7T8x094r'^^P''^"^** 

Ex. (23.) r=^=g^g;§|^=.09 per cent 

■n, ,oA^ «-P 153.648—144 .. 

Ex. (24.) r^^^ ^^^3 3^ =.02 per cent 

Ex. (25.) 60x.95=57 inches ; 57=1.583^ yards. 

7.5 22.5 22.5 100 2250 . , 00.,. , 

i383i=475' 475X-9r=l5r=^ ^"^ ^^ ""^ 



DISCOUNT AT SIMPLE INTEREST. 
Abt. J91. (p. 249.) 

o 070 

Ex. (2.) p=_=j_^=|800. 

^(«-) ^=iTr.- i+(iTx'o825) ->"^'^- 

^(4-) i-lj^ l+(5.?9»'x.045) =>^^-^^- 
$21.20-17.18=$402. 
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w /«^ S 144 176.40 ^^^ 

^(«-) ^I+S^=T+PxB)-l+(8xl2)=»*>-«*- 
Hence thej are both of the same value. ^ 

^(^•) ^=i|^=i4^=»i«^- 

^ ,_, S-;, 162-150 12 ,. 

^•(»-) '^-^=:5xl50-=75=-^«P"«^ 

Er r9\ . S- p 690-500 90 , 

^(^•) ^=-;^° .06X500=80 =^ y^^ 

Ex. (10.) ,=^^=,j3j^=j^=,195.12+. 
1^.(11.) ^j|^=j^^^j=,261. 



PABTNEKSHIP, OR COMPANY BUSINESS. 

Abt. 293. (p. 253.) 

Ex. (3.) Let m = the sum M put in, 
And n = the sum N put in, and 

Let m and n represent M and N's stock, and a the sum 
gained, and x and y the sum each gained. 

_^ am 120X500 ^.^ t^,, . 

Then x = — — .=---9^_==$48, M's gain. 
m+n 500+750 ^ 

. , an 120X750 .^^ t^, . 

^ y = 5M:;i=500+750=»^^' ^ ** ^ 

Ex. (4.) Let a; and ^ = the sums Q and X each respectiyelj 
paid for the use of the pasture; and m := Q's cows, and n = X'b 
oowB, and a = the price paid for the use x)f the pasture. 
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A J ®^ 120x15 jk^Qoot V 

Es. (5.)- Let fn and n represent the som A and B paid re- 
spectively ; a == the sum Aej gained; and x and ^ = the sum 
each respectively should receive. 

^ am 1500x10000 .^^^^ ., . 

^'""^ ^^^H^- ioooo+yooo -^''"^- ^^ s^"- 

. - an 1500x7000 ^^.^,, ,,, . 

^^ 2^=^H::;i=ioooq:7oro=^^^^ 

Ex. (6.) Let m, n and p, represent A, B and C's Axm ot 
the gain, and a = their capital. And let x^y, z sss the stock 
of each man respectively. 

Ex. (7.) We first reduce the horses and cows to oxen ; thus, 
As 2 horses : 5 horses : : 3 oxen : 7^ oxen. A's. 
5 cows : 9 cows : : 4 oxen : 7^ oxep. C's. 
A's ^, + B's 7, + C's 7i oxen, = 21t^ oxen. 
Let rriy n, p^ respectively represent A, B and C's oxen ; a = 
the sum paid for their pasture. And let a:, y, z = the part of 
the expenses each pays respectively. 



And z= 



pa 71X100 



^Hf^=7|T7+7i=*^^-l^^' ^ P*y^ 
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Ex. (8.) The field contained 40x403=1600 square rods. 

A reaped 25x25=625 square rods. 

B reaped 400 square rods. 

And C reaped 1600— (625-f 400) =575 square rods. 

Let m, Tiy pt represent the square rods A, B and reaped 
respectiyelji and a = the sum paid for reaping. Let Zj y, z =z . 
the sum each received respectively. 

Then, 3:=— ^g^= ,^^^^i^^^,^, =$12.50,Areceived. 
m+n-i-p 625+400+575 ^ 

^ 400X32 .o T3 . , 

y=,irHH^== 625+400+575 -^^' ^ ^^""^' 

And z= .^, = ^,,-7^?^,^^^^ ==S11.50,CreceiYed. 
m+n+p 625+400+575 

Pabtnebship on time. 

Abt. 298. (p. 255.) 

Ex. (10.) Let m, n, represent each man's stock respectivelj ; 
a =s= the whole gain ; and t, t\ the time each man's stock was in 
trade. 

Let X and y = A's and B's gain respectively. 
-- mta 3000X12X340 ^^oa a, • 

^'"^ '=^5+^- (3000Xl2)+(4000x8) =^^^^' ^' ^ 
A J '»*'« 4000x8x340 ^,„ ^. . 

^' y= ^^+^'-(3000xl2)H-(4000x8) =^^^^' ^' ^' 

Ex. (11.) Let m, «, pj represent each man's stock ; a = the 
whole gain. Let a:, y, z = A, B and C's gain respectively ; and 
t, t\ t\ the time in trade. 

Then, x^ ^^ = 300X10X120 

mt+fU^+pt" (300xlO)+(400x8)H-(600x2) 
$48.64|f , A's gain. 

Then, y^—S!£.^ = 400x8x120 

' ^ mt+nf+pf (300xlO)H-(400x8)+{600x2) 
$51.89^, B's gain. 

. , ^ pt" a 600X2X120 

^ ^ wi^+n*'+:pr'""(300XlO)+(400x8)+(600x2)"" 
$19.45ff , C's gain. 
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Ex. (12.) Let m, w, p, represent the oxen of A, B and C ; 
a = the price they paid for pasturing; and f, f , t" = the times 
each had his oxen in the pasture. 

Let a:, y, 5r = the sums each paid respectively. 

Then,:r= rrUa_ 24x12x76.80 

Tnt+ra'+pt" (24xl2)H-(25xl2)+(30x6) 
$28.80, A paid. 

And _ ^g _ 25X12X76.80 

^""m^+7tr+X''"(24xl2)+(25xl2)+(30x6)"" 
$30, B paid. 

And = ^"^ — 30X6X76.80 

^ 7w^+7i^-fpr""(24xl2)+.(25xl2)-f(30x6)"" 
$18, C paid. 

Ex. (13.) Let t' = the time the house was occupied by Jones. 

t" = the time the house was occupied by Jones and Smith. 

t" = the time the house was occupied by Roe, Jones and Smith. 

a = the rent of the house for one year. 

x,y,z:= the share of the rent each paid respectively. 

Th^„ ^_«'« , i(^'«) , *{^"«)_!><500 i(6x500) 
men, a:_— -j-__+___^^+. 12 ~+ 



i(!X500)^^291§, Jones' share. 



Then, y=i(m+iral^M^'B+iJ^^=.n66i, 
Smith's share. 
And .=i(f;:^=ii?f^)=$41f, Roe's share. 

Ex. (14.) Let d = twice the distance &om Boston to 
Worcester. 

df = the distance A and B rode before they took in 0. 

d' = the distance A, B and rode before they took in D. 

d*'^ = the distance they rode after they took in D. 

a = the sum paid for the coach. 

to, x,y,z = the sum each paid respectively. 
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Th«n ,^^K'g) , i(«f"«) _ -,(34x20) i(20x20) _ 

♦8.88jfJ, C pays. 
And .=i(^=i<?^=$1.19^. D p.,. 

Ex. (15.) Let m represent the snm A pnt in, and t = the 
time ; and n =s the sum B put in, and f = the time ; and a = 
their gain. Let z and y = their respective gain. 

_^ mta ahc 

Then, a;=- 



And 



'mi -j-nt ab-\-cd' 
Tit'a cde 



Ex. (16.) Let 771, n, p, represent each man's gain respectively ; 
ai=ik^ whole stock ; and t, t\ f = the times each man em- 
ployed his capital. 

Let z^y^z =z each man's stock respectively. 

am 1911X26 

And Y+p+p : ^ : : « : y. 

cm 1911x89 

< +<'+«'' 8 "^ 5 "^ 7 
And ^p+^ : ^ : : « : ar. 
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^ 1911x52 

Therefore, ^=^-^== ge ^ 5g =>594j^,C>SBt>ck, 

Ex. (17.) If 12 bzen eat 3^ acres of grass in 4 weeks, and 
21 ozen eat ID acres in 9 weeks, how many aofes would it 
require to feed 36 oxen 18 weeks, the grass to be growing/ 
uniformly ? 

Note. — In some editions of the Algebra the answer is in 
weeks, and in that case the answer would be indeterminate. 

Let a; = the quantity of grass on each acre. 

1. 12x4X^=K^^ = whole quantity on 3^ acres for 4 

weeks. 

48a; 

2. -^-- = whole quantity on an acre for 4 weeks. 

By the seicond conditions of the question, 

3. 21x9x^»=189a; = whole quantity on 10 acres for 9 

weeks. 

4. = whole quantity on one acre for 9 weeks. 

- 189a: 48a; 45a; \ , ' ,._ 

5. -rrjr QT'*='77r = whole quantity grown on one acre 

for 5 weeks. 

6. "T7r"^5=jjr J== qtttntity which grows on one acre for 

one week. 

9a; 

7. =^X3iX4=12a; = quantity wkich grows on 3 J acres 

in 4 weeks. 

8. 48a;— 12a;=36a; = original quantity of grass on 3} acres. 

9. 36a;-^3is==-:r^ =t original quantity on one acre. 

10. 36xl8x^«^Ba; :^ the quantity of grass that 36 oxen 
will eat in 18 we^. 
16 
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9x 162z 

11. TaXI^^-ttt- = the quantity of grass that grows on 

one acre in 18 weeks. 

-^ 108ar , 162a: ^^ xi. i. i x-x- i- 

12. -57j— t — Ta" =27a: = the whole quantity of grass on one 

acre for 18 weeks. 
18. 6482;-s-272==:24 acres. Am. 

^ Ex. (18.) Let a, bj c, represent the various sums A had in 
the firm, and t, t't f = the times they were invested. 

Let d, e,ft represent the various sums invested by B, and u, 
t^, u" ss the times they were continued in the firm. 

Let g, hy m, p, represent the various sums C had in the firm, 
and, «, n', «", »'" = the times they were invested ; and let r =s 
the sum they gained. 

Let a;, ^, 2r s= A, B and O's share of the gain respectively. 



Then, yz= 



at+bf+ctf'+du+eu'+fuf'+gn+hnf+mv^'+prf' 

xjo+iaooo+aaooo-f-iao 
(du+eu!+fiif')r 



((4X4000>+(lgX^g00>H*X8«X))*420) ^^^^ o..^ 



ot+bf-i-ct'+du+eu'+JU'+gn+hn'+mTi^'+pnr'' 
( aqx?ooo>H^goo>KgXisooH*20) 

16000-H400(H-1400(4^000H?M<^^ 

A^ . {gn+knf+n^n" +pnrjr _ 



((gX20WH-8X«WO+aX«00<H^X4600)442Q) 



INDETERMINATE ANALYSIS. 

Abt. 298. (p. 264.) 

Ex. (8.) Here we have 

a:*— y*=45, or («— sf)(a;+y)s=45. 
And 2:^—2^=159, or (a/— y')(a:'+yO=159. 
Sntn since x^ — i/=x — y by the conditions of the quQ^tion, and 



ZNDBSBKMINATB ANALT8I8. 185 

45 and 159 have only the common &otors 1 and 3» it is evident 
we must have a:— ^=1, or 3 ; and therefore, a:4-y=45, or 15. 

Whence, a;=23, and ^s=:22 ; or, a:=s9, and y=6. 

NoTS. — This is evident &om the fact that if we add half the 
difference of two numbers to half their sum, we obtain the larger; 
and, if we subtract half the difference of two numbers from half 
their sum, we obtain the less. 

Also, 2^—^=1, or 3; and, therefore, af-^-i/^sslbd^ or 53. 
Whence, ar'=80, and ^=79 ; or, 0^=28, and ^=25. 

That IS, at the first period their ages were 9 and 6, and at 
the 8econd 28 and 25 ; or, at the first period they were 23 and 22, 
and at the second 80 and 79. 

If the given differences had been prime to each other, there 
woiild have been only one solution of the problem. 

Examples, (p. 264.) 

£z. (1.) Let X = ihe lbs. of sugar of the first kind, and y ss 
tb« lbs. of the second kind. 

1. Then, by conditions, 11^+5^=254. 

2. Transposing, 5^=254 — liar. 

8. Dividing, y=51 — 2z — ^. 

4. Let 

5. Clearing of fractions, 

6. Transposing, 

7. Substituting this last value of x for its value in (3), we have 

y=51— 2(57^— 1)— «. 

8. .Collecting terms, , y=53— ll?i. 

Jfn == 1, then ^ =s 42, and a; = 4. 
w = 2, " y = 31, « a: = 9. 
TO = 3, " J = 20, " x = 14. 
TO = 4, « y= 9, " a: = 19. 
If we were to suppose the value of « = 5, then y would be a< 
minus quantity, ^s:;s53— 55= — 2. We therefore find the true 
answers to be 19 lbs. with 9 lbs. ; 14 lbs. with 20 lbs. ; 9 lbs. 
with 81 ^bs., and 4 lbs. with 42 lbs. 
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Ex. (2.) Let re == the men, y = the women, and z^s^ ike 
children. 

1. Then, by first condition, ar-f-y4-2r=15. 

2. By second condition, 7a;+%+2^=^5' 
8. Multiplying (1) by 2, 2a:+2y+2z.==30. 

4. Subtracting (3) from (2), bx+y=Sb. 

5. Transposing, 5a:=35 — y, 

6. Dividing, ^==^^""1' 

7. Substitutmg, ^=1- 

8. Clearing of fractions, 5«=y. 

9. Transposing, y=5n. 

10. Substituting this last value of y for its value in (6), we 

have x=s7 — =-=7 — n. 

o 

11. If we assume the value of « = 1, then the vialue of a; ^ 
- 6 s= the men. And putting 6 for the value of z in 

12. (4), we have ♦ 30+y=35. . 

18. Transposing, ^=5, the women. 

14. Collecting terms, 15 — (64-5)=s4, the children. 

We therefore find the number of men to be 6, the women 5, 
the children 4. 

If we were to assume the value of n =s 2, then there would be 
5 men, and 10 women. There could be no children, for 15 — (5 
-f 10)=0 children. 
This question, therefore, will admit only of one answer. 

Ex. (3.) Let a; = the number of acres in the first farm, and 
y as the acres in the second. ' 

1. Then, by conditions, 2Lr+17y=2000. . 

2. Transposing, 21a;=200p— 17y. 

3. Dividing, a:=95 1 ^T,,^^ - 

MX 

172^-5 



4. Transposing, a;s=95- 



-21 
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. . 17y — 5 

5. Substituting, ' n= — ^= — . 

6. Olearing of fractions, 21n=17^— 5. 

7. Transpoang, 17y=:21»+5. 

8. Dividing, y=5_J— . 

9. We assume the value of n = 3 ; for this is the least 
number with whioh we can obtain y without a fraction ; and we 
find y =s 4, and obtain the corresponding value of 2: in (2) by 
substituting for y its value in (8). 

Having found the least value of ^ = 4, and the corresponding 
value of 2; =s 92, we may find the remaining answers by adding 
21 continually to the least value of ^, and by subtracting 17 from 
the greatest value of x; which being done, we obtain the six 
following results : 

If n =s 3, then y =z 4, and 2; = 92. 
71 = 20, « y = 25, " a: = 75. 
n = 'Z7j " y = 46, « a: = 58. 
w = 54, " y = 67, ". x=s 41. 
«=s71, " y = 88, " a: =3 24. 
»=80, « y^==109, " a:== 7. 
Therefore the first farm may contain 92, 75, 58, 41, 24, and 
7 acres; and the second may contain 4, 25, 46, 67, 88, and 109 
acres. 

Ex. (4.) Let X = the bushels of wheat, and y = the bushels 
of barley. 

1. Then, by conditions, 17a;+lly=542. 

2. Transposing, lly=542 — 17a:. 



3. Dividiog, y=49— a; 



4. Substituting, 

5. Clearing of fractions, 

6. Transposing, 

7. Dividing, 

16* 



6a:-.3 
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If n == 3, we liaye a: = 6, and y = 40. 
n = 9, " " a: = 17, '' y = 23. 
n =3 15, «* « a: =s 28, " y = 6. 
That is, I can have 6 bnfihels of wheat, and 40 of barley; or, 
17 bushels of wheat, and 23 of barley; or, 28 bnshels of wheat, 
and 6 of barley. 

Ex. (5.) Let X = one part, and y = the other. 

1. Then, by conditions, 7a:-flly=100. 

2. Transposing, / 7x=100— lly. 

3. Dividing, ._ix o..,2+3y 

4. Substituting, 

5. Clearing of fractions, 
.6. Transposing, 

. 7. Dividing, 

If n = 2, then y = 4, and 11x4=44 = the least part; 100 
— 44ss56 = the greater part 

If we assume n = 5, and this is the next less number that will 
produce the value of y without a fraction, we shall find the vahie 
of y = 11 ; and this multiplied by 11=121 = to one of the 
parts into which 100 was to be divided, which is absurd. 

Therefore 56 and 44 are the only two parts into which, accord- 
ing to the conditions of the question, 100 can be divided. 

Ex. (6.) Let X = the two-dollar bills, and y = the three- 
dollar bills. 

1. Then, by the conditions, -20:4-3^=25. 

2. Transposing, 2i=25— 3y. 

3. Dividing, a;=12-y-i=^. 

«4-l 

4. Changing terms, a;g=12— 2y+ o * 

v+l 

5. Substituting, 7i=^-J— . 
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6. Clearing of fractions, 29t=y-f-l. 

7. Transposing, ^=t2n— 1. 

8. Putting the value of y into (4), a:=12— 2(2«— l)+n. 

9. Uniting terms, a;=14— Sto. 

- Let n IS 1, then x s= 11, and y = 1. 
n = 2, " a; = 8, " y == 3. 
n = 3, " a: =s= 5, " y = 5. 
n=:4, " a:= 2, " 2^ = 7. 
That is, 11 two-dollar bills, and 1 three-dollar bill; or, 8 two- 
dollar bills, and 3 three-dollar bills ; or, 5 two-dollar bills, and 5 
three-dollar bills; or, 2 two-dollar bills, and 7 three-dollar bills, 
psoov: 
11X2+1X8=25. 
8x2+8x3=:25. 
5x2+5x3=25. 
2X2+7X8=25. 

Ex. (7.) Let a; = the bushels of com, and jr t=x the bushels 
of wheat. 

1. Then, by conditions, 70a:+190y=920. 

2. Dividing by 10, = 7a:+19y=92. 

3. Transposing, 7a:==92— 19y. 

l-5« 



7 
5y-l 



4. Dividing^ a:=13— 2y- 

5. Changing terms, 2;=:18— 2y- 

6. Substituting, 

7. Clearing of fractions, ^ 

8. Transposing, 

9. Dividing, 

10. Putting the value of y into (4), a;=13 L^TJ— «. 

Let 9t s=s 2, then a:=13 — 6—2=5, the corn. 
7X5=85; 92-35=57; 57-7-19=3, wheat. 
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Ko other value of n will answer the conditions of the queetion. 

There were, therrfor6,/6 boshels of com and 8 bnshehi of wheat ' 

* 

Ex. (8.) Let a? = the number required. 
Then —^ and ^^ = whole numbens. 

a:— 7 
And, putting -— — =p, we have x=Vlp^* 

If this value of a: be substituted for xin the second fraction, we 

shall have ^^ = ^J" = whole numbers. 

It is evident that -^ is a whole number. 
2so 

Consequently ~ ^ = ^"^ , a whole number. 

By omitting p, we have ■ ^^ . 

Let this number ^^|^=«. 

l?-f-18=26«. 
p=267i— 18. 
If n = 1, then ;?=(26xl)--18=8. 

Consequently a;=17p+7==(17x8)+7?=143, the number re- 
quired. And this is the least number \ for, if we assume n^ss:^^ 
we shall have a: = 585. 

We therefore say that 143 is the least number that will answer 
the conditions of the question. 

Ex. (9.) Let a;, y,z=i the sheep, pigs and rabbits, respect- 
ively. 

1. Then, by first condition, x-^-y-^z^QO. 

2. By second condition, 31a;-|-ll^-{-zs=:400. 
8. Subtracting (1) from (2), SOr-f 10^=380. 

4. Dividing by 10, 3z+y^ZS. 

5. Transposing, yss88-»&& 
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By ez&mining this last equation, we perceive that the 
value of X must be less thani 13; we therefiure first assume its 
value to be 12. 

If a: = 12, we have y = 2, and 2? = 6. 
a: = 11, " " y= 5, *• 2? = 4. 
a; = 10, " " y = 8, " z = 2. . 
a: = 9, " " y = 11, " z = 0. 
X = 8, " " y = 14, « z = —2. 
We perceive, therefore, there can be but three correct answers 
to the question : 12 sheep, 2 pigs, 6 rabbits ; or, 11 sheep, 5 
pigs, 4 rabbits; or, 10 sheep, 8 pigs, 2 rabbits. 

Ex. (10.) Let X and y = the two numbers. 

1. Then, bj conditions, Tar+lSyarsTl. 

2. Transposing, TxasaTl— 13y. 

3. Dividing, a:=10— y-^^y^. 

4. Substituting, 71= ^7" . 

5. Clearing of fractions, 7«=s6y— 1. 

6. Transposing, 6y=7»+l. • 

7. Dividing, y== ^ . 

If we assume the value of 9£ to be any number less than §, we 
make y a fractional number. And, if we assume its value to be 
5, we find the value of a; to be a minus quantity. 

Thus, a:=10— 6-5=— 1. 

And, as no number less than 5 will answer the conditions of 
the question, it is certain, from the apbove operation, that no num- 
ber more than 5 will produce the numbers required. 

' Ex. (11.) In Art. 296 we have the following formula for ob- 
taining two numbers, when the sum of their squares is given v. 

Let X and y =: the two numbers required, z = 35, the square 
root of the given square, and m s=: any assumed number. 
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If OT =c 1, we have z sss 85, and y = 0. 
m = 2, " " a; = 28, " y = 21. 
»i==3, " « a: = 21, " y = 28. 
ms=4, " " a? = 16^, " y = 80|f . 
We iberefore find 28 and 21 ihe only int^;ral numbers thiat 
will answer the conditions of the qnestion. 

Ex. (12.) In Art. 298, we have the following formula for 
obtaining two numbers, when we have the difference of the two 
squares giyen : 

Let X and y =r the two required numbers, z = 39, ihe square 
root of ihe difference of the squares of the number required, and 
HI s= any assumed number. 

Then, if m = 1, we have x = 89, and y =s 0. 
m =s 8, << " a: == 65, " y = 52. 
The numbers therefore are 65 and 52. 



VABIATIONS, PERMUTATIONS, AND COMBINATIONS. 

Abt. 299. (p. 267.) 
Yabiahons. 
Ex. (2.) 5X4X8X2=120. 
E^(3.) 8X7X6X5=1680, 

PXBMUIiAXZOHS.' 

Abt. 800. (p. 268.) 

Ex. (5.) 1X2X8X4X5X6X7^^^^ 

1X2 
B_ ,Q. 1X2X8X4X5X6X7 ,», 
^•^^•^ 1X2X1X2X8X4 °^"^- 



L0OABITHU8. 



Ex. (7.) 

1X2X3X4X5X6X7X8X9X10X11X12X13X14X15 

1X2X3X4X5X1X2X1X2X3X1X2 ' 

454053600. Ans. 

OOHBINAnONg. 

AxT. 301. (p. i269.) 

E_ ,q\ 8X7X6X5X4 „ 
^•(^•) 1X2X3X4X5 =^^- 

Ex. (10) 12X11X10X9X8X7X6X5X4X8 
^ '' 1X2X3X4X5X6X7X8X9X10 "^ 

Lai) 40X39X88X37X86X35 

"^^ ^"•' 1X2X3X^X5X6 ^*^^^8<*- 

Ex. (12.) 1X2X3X4X5X6X7X8X9X10 

^ ' 1X1X2X1X2X3X1X2X3X4 -*^^- 

Ex. (13.) 

2X2X2X2X2X2X2X2X2X2X2X2X2X2X2X2= 
65536; 65586—1=65535. 



LOaAMTHMS. 

Abt. 811. (p. 285.) 

Ex. (12.) Wbat is Ike value of z in the foUoving equation : 

654X820X.3691 

**■ 87X9X.046 ' 

Log. 654 = 2.815678 

" 820 = 2.505150 

« .8691 = -1.567144 

From 4.887872 
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Log. 87 = 1.9B9519 

"9 = 0.954243 

« .045 =-2.653213 



Take 1.546975 



2192.28=3.340897 

Ex. (13.) What is the Talue of x in ihe following equation : 

.69X7.5X32.71X-003 
^" 87X8968X.0008 * 
Log. .69 =-1.838849 

7.5 = 0.875061 

" 32.71 = 1.514681 

" .003 =- 3.477121 ^ 

From -1.705712 



87 = 1.939519 

8968 = 3.952696 

.0008 =-4.903090 



Take 2.795305 



.000818=-2.910207 

Ex. (14.) Multiply three hundred twenty-seven ten-thousandths 
by three hundred twenty-seven thousand. 

Log. .0327 =-2.514548 

« 327000 = 5.514548 

10692.9= 4.029096 

Ex. (15.) What is the product of one thousand and tweniy- 
five, multiplied by three hundred twentynaeven ten-thousandths ? 
Log. 1025 = 3.010724 

« .0327 = —2,514548 

33.5175= 1.525272 

Ex. (16.) Multiply .0716 by 1.326. 

Log. .0716 =-2.854913 

" 1.326 = 0.122544 

.0949416=-2.977457 
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Ex. (17.) Multiply .OOOaby .009. 

Log. .0009 =—4.954243 

« .009 =-3.964243 



.0000081*=-6.908486 

EYOLimON BT LOOABITHJUt.. 



^"■' " 228V 


.085 


r 


Log. 14.21 

.00208 




as 1.152594 
ss:-8.818068 



-2.470657 
.085 aa - 2.544068 

—1.926689 
4 



3 ) —1.706356 

—1.902118 

87 — 1.568202 



1.470320 

228 = 2.848305 

Ans. .1824S8=-1.122015 



.-. ^ 7/144\* /703\* 

(^•^ *=iiU37; • V819) • 




Log. 70S 


= 2.846955 


" 819 


ai 2.913284 



—1.933671 
3 



5 ) - 1.801013 

Add -1.960202 

\ « 144 = 2.158362 

^ « 237 = 2.374748 

-1.783614 
2 

17 ~~ 
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8)— 1.567228 







To —1.865742 






—1.960202 






-1.815944 


M 


7 


» 0.845098 
0.661042 


CI 


11 


s 1.041393 
Ami. .416582^-1.619649 


ao.) 


845/ 


872X.0066\* 
.088X4685^ * 


Log. 


872 


s 2.940516 


M 


.0065 


s:-8.812913 
From 0.753429 


M 


.088 


=8-2.679784 


M 


4685 


rs 8.670710 
Tkke 2.250494 




—2.502935 






3 




6) -6.608805 






—1.101761 


U 


845 


s 2.637819 
1.639680 


i« 


417 


« 2.620186 



Am. .10457==— 1.019444 



25/878Y /278\* 

Log. 278 ss 2.444045 

" 1973 s= 8.295127 

-048918 
8 



4)— 8.446754 
Add —1361688 
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Log. 878 = 2.941014 

" 956 s 2.980458 





-1.960566 




8 




To -1.881668 




-1.243856 


« 25 


ss 1.897940 




0.641296 


« 476 


» 2.677607 



Am. .0091979a-& 



T&r.iia^ ^^17/ 18>73X.0706 \J 
Ex. (12.) x=jj2l^ 568 — ; 



Log. .0706 S.-2.848805 

" 18.73 = 1.187671 

—1.986476 
" .258 =-L408121 

0.588856 
8 



2) 1.750066 

L875032 

17 — L230449 

8.105481 

112 a 2.049218 

Ans. 1.188= 1.056268 



<>-> -mmf- 




Log. 88.47 


s 1.585122 


« .468 


=-1.665581 




From 1.250708 


« .037 . 


—2.568202 


« 676 


2.760422 




Xake 1.828624 



t 

198 KIT so OBlXVIiBAV'B AKOBBBA. 

-1.922079 



^) -1.844158 
Ans. .887262=— 1.948052f. 



Li)g. 475 
" 329 
« 1728 


12g 


r 

—2.676694 
=2.517196 
—3.237544 



8.431434 
128 =2.107210 

8) 6.324224 
Am. 128.2si:2.108074 



COMPOUND INTEREST. 

Abt. S12. (p. 292.) 

Er. (7.) il=;>(l+r)'=16(1.05)«. 

Log. 1.05 s=;0.021189 

30 

0.635670 
« 16 =1.204120 



An$. 969.15=1.839790 

Br. (8.) ^=;>(l+r)'=2000(1.08)". 

Log. 1.08 =0.033424 

11 

0.367664 
" 2000 =3.301030 



Am. $4663.81=3.668694 



00HP0UH9 INTIBBBX. 190 

Ex. (9.) il=p(l+r)'=27.18(1.04)«. 

Log. 1.04 =0.017088 

8 



0.186264 
" 27.18 =1.484249 

1.570613 

8 moaOa, 1.01 = .004321 

Ans. $87.56=1.574884 

Ex. (10.) .l=p(l+r)'=1728(l+:^y''''^ 

Log. 1.015 =0.006466 

34 

0.219844 
" 1728 =8.237544 

Ans. $2866.74— 1728=«11S8.74=8.457388 

Er. (11.) il=;»(l+r)'=18J29(1.04)«. 

Log. 1,04 =0.017088 

8 

0.136264 
" 18.29 =1.262214 

1.398478 

" 1.028=8 montiis, 12 days = .011998 

Am. $25.78=L410471 

^•<^^-^ ^(l+r)'=(l+.65)'* 

Log. 1.05 =0.021189 

7 



Arith. Oompleiuent of 0.148323 

Is -1.851677 

Log. 800 =2.903090 

Ans. $568.04=2.754767 

17* 



200 KXT TO OBBBHIiBAV'8 AL0BBKA. 

A 500 500 



Er. (18.) i>= 



(l+r)*-/-,.06\»-(1.015)« 



(i+f) 



Log. 1.015 = 0.006466 

86 

Arith. Com. of 0.232776 

Is =p-.1.767224 

Log. 500 = 2.698970 

Am. $292.54:= 2.466194 



^ ^.x MV /1609.76\" 

Ex. (14.) r=(-)=(.-.gg^). 



Log. 1609.76 =3.206762 

800 s=2.903090 



0.303672 (tV- 
1.06=0.025306 

1 

.06. Am. 



_ (A\ /Log. 5007.43\ 

^•^^^•^ ^-LS^+O"^ (Log. 1.03) • 

Log. 5007.48 =8.699615 

« 3726 s=:3.571243 

0.128372 
« 1.03 = .012837 

128372-^12837=10 yqars. Am. 

Log.' 8 c.0.477121 

•« 1.05 =0.021180 

477121-^21189=22 years, 188 days. Ant. 
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Ex. (18.) Log. 23,267498 =7.366750 

« 17,068666 8= 7.282199 

« 1,031465 =0.184551(T\r . 

1 • 

.031465 per oeni Ant. 

Ex. (19.) Log. 100,000000 =8.000000 

« 23,267498 =7.366750 

0.633250 



" .031465 =0.013455 

633250-M3455=47 years, 8 days. 
1850+47=1897, May 8. Ant. 

Ex. (20.) il=p(l+r)'=155(l+.035)». 

Log. 1.085 =0.014940 

9 

0.134460 
" 165 =2.190382 



$211.24=2.824792 
t211.24-155=$56.24 Am. 

Ex. (21.) il=i»(l+0'=82o(l+:^Y=82O(l+.O226)«. 

Log. 1.0225 =0.009663 

5 



0.048315 

« 820 = 2.918814 

$916.49. iln«.=2.962129 

Bx.m^ — ^ ^ _ ■*58-25 

^ ' ^~ /j rY~(14-.0225)*~l+.0225' 

Log. 1.0225 =0.009663 

5 

0.048315 

" 45S.25 =2.661102 

♦410.02. .4»w.=2.612787 



202 KBT TO GBIBNLBAV'8 ALQBBBA. 

Log. 4668.84 s=8.668696 

« 2000 * b:8.801080 



867666 ( 11 
1.08= .083424 
1 
.08 per cent. Ant. 

ngOOVin! ADD nUiUN'f talui IX OOMPODIII) dctbr. 

Asi. SIS. (p. 294.) 
u. /IS S 600 

*^(i-) ^=(i+5t=(ri::o6)-»- 

Log. 1.06 =0.025806 

8 

Take 0.075918 

" 600 From = 2.778151 

1508.77. ilnf.=2.702288 

_ ,-, S 812.50 

^(2-) 3'°(i:pp=' (i+.045)' - 



Log. 1.045 




Tace 
From 


=0.019116 
2 


« 812.60 


0.038282 
=2.494850 




$286.16. ilnt.=2.456618 


Log. 1.05 


1000 
-(1+.05)*- 




=0.021189 
4 


« 1000 






0.084756 
8.000000 



$822.70. iln«.=2.915244 



DISCOUNT AT OOUPOVNO INTSBS8T. 

lix.,4, .=s(l-^)_370«(l-;j^). 

Log. 1.05 a=0.021189N 

10 

0.211890 
" 8700 , =8.568202 

$2271.49, prawnt wortli, =3.856812 

«8700— $2271.49=11428.51 dia^ont, Am. 

™ ,f,. S 8456 

^(^•) ^(r+;y.=(rF:o6p- 

Log. 1.06 =0.025806 

6 

0.126580 

" 3456 = 8.538574 

$2582.52, Ans. =8.412044 

Ii.(6.) .=s(l_^)=8466(l-^^). 

Log. 1.06 0.025806 

4 

0.101224 
" 1000 3.000000 

$792.09. 2.898776 

$1000— $792.09=$207.01, Am. 



E.P., m^!=L. 



.02 

Logi 1.02 0.008600 

20 



1.4859= 0.172000 
1 



.4859=-1.686547 
" 100 ' =2.000000 

1.686547 

" .02 -2.301030 

$2429.49, amouDt, =3.385517 



904 



KIT XO aillHIiSAt'S AtaiBBA. 



A 2429.49 
1+?"° 1+.08 
Log. 1.08 



« 2429.49 



ssO.083424 

5 

0.167120 

s=3.885517 



$1668.47, piegeot wortli, a3.218897 



Ex. (8.) il=:i>(l+r)^100(l+.02)". 
Log. 1.02 



100 



(9.) 



1126.82, iliu. 
400 



■(l-K)'-(l+.05)«- 



Log. 1.05 



" 400 

$845.68 
$500-f-1.20«:$416.66; 
$416.66-$845.58»$71.18. 
a3iat is $500 is better by $71.18 



Ex. (10.) 



1000 



(1+r)— (1+.05)' 



Log. 1.05 



« 1000 



$746.21, Ant. 



0.008600 

12 

0.108200 
2.000000 
=2.103200 



0.021189 

8 

0.063567 

= 82.602060 

2.588498 



0.021189 

6 

0.127184 
8.000000 

*fi.872866 



DBP08IT8. 206 



DEPOSITS. 

Abt. S14« (p. 298.) 
Ex. (4.) A==za(a+r) ((l+ry-l)«1000(1.08) ((1.08)»-1). 



r ■ .03 
Log. 1.08= .012837 

10 

1.8489=0.128370 
1 

« .8489 =-1.686482 

" 1.08 = 0.012887 

" 1000 = 8.000000 

.08=2.477121 AritL Com. = 1.522879 

11,807 iiilubitaafaHiliu. = 4.072148 

«(a4.r)((l+r)'-l) 160(1.02) ((1.02)»)-1 


Log. 1.02=.008600 
50 
2.691&=.480000 
1 




.02 



1.6915 =0.228272 

1.02 =0.008600 

150 =2.176091 

.02=-2.801080 Aritli. Com. =1.698970 



112,989, Ant. s=4.11198S 

, / Ar \ ^ /400X.06\ 

Log. 400x.06=24 From 1 .880211 

" 1.06 0.025806 

« 47 . 1.672098 

Take 1.697404 



AAA 

SBpd 



KIT TO aBBBHLBAV'8 AXi0BBBA. 

.48178 -1.682807 



1.48173= 0.170768 
1.06 .025306 

.170768-^.025S06s=:6 years, 273 days. 



Ex. (7.) 



5000X.045 



(1.045)(1.045)«-1' 
Log. 5000 

« .045 

1.045=0.019116 

6 

1.3022 0.114696 
1 



3.698970 

—2.653213 

2.352183 



.8022 
1.045 


:s-1.480294 
= 0.019116 




. —1.499410 


$712.48 for the 


son, = 2.852773 


5000X.045 
1.045(1.045)>i— 1" 
Log. 5000 
.045 


= 8.698970 
=-2.653213 


1.045=0.019116 
11 


From 2.352183 


' 1.62284=0.210276 
1 




.62284= 
1.045 


-1.794367 
= .019116 



Ex. (8.) 



Take - 1.818483 
$345.71 fbr the daughter, = 2.538700 

800 V 04 



(1.04) ((LOi)"*-!)- 
Log. 800x.04=12 



=1.079181 





DBPOBITB 


1.04= 


.017083 




10 


1.4802 


=.170830 


1 




.4802 




1.04 





207 



-1.681422 
0.017083 



1.698455 



$24.02,8, iin». 1.380726 



.015) ((I.OIS)*— 1 



Log. 


r 
. 1.015=0.00646i5 
40 




.015 


i( 


1.814=0.258640 






« i( 


1. 






«( 


.814 


-1.910624 


(( 


1.015 


= 


0.006466 


« 


10 


^=: 


1.000000 


u 


.015=— 2.176091, Arith. 0. 


= 


1.823909 



ibbO.Sl,Ans. = 2.740999 



Ex. (10.) ^0(1-06) (yer-i). 

Log. 1.06=.025306 
10 



1.7908=.258060 
1 



.7908 
1.06 
40 
.06 


•2.778151, Arith. Com. 


-1.898067 
0.025806 
1.602060 
1.221849 


$558.8£ 
18 


$558.83 
(-$550.81= 


=$8.02 more, 


2.747282 
Ans. 



908 



KIT TO OBUHLIAT'S AIiSIBBA. 



BXPONENTIAL OB TRANSCENDENTAL EQUATIONS. 



Ex. (9.) 



Abx. 820. (p. 802.) 
Log.g) Log.(^ff ) 



Log. r 
Log. 124.94 
78.89 



'Log. 1.06 



Log. 1.06»0.025806 
Log. 202540 
" 25806 

Am. Syotra, 



s=2.096701 

=L894261 

0.202540 

»5.306511 
=4.403157 



»0.908354 

We do not add 1 to the yean, because the number of years is 
one less than the number of terms. The same observation will 
apply to the lOih question. 

4668.81^ 



„ ,,ft, , /4668.81\ 
Ex. (10.) Lofr ^-gooQ-) 

Log. LOS 
hug, 4668.81 
2000 



Log. 1.08=0.088424 
« 867664 
88424 

Ami. 11 years, 
And 11 added to 1840=1851. 



=8.668694 

=8.301080 

0.867664 

5.565451 
4.524068 

=L041893 



Ex. (11.) 



_ /1609.76 



) 



Log. 1.06 
Log. 1609.76 
" 800 « 



=8.206782 

=2.908090 

8.808642 



■XPONXDlIAi; OB XKANSOIHDSRXAIi BQUAXIOB8. 



Log. 



1.06=0.025806. 
803642 
25806 



=5.482862 
=4.408228 



12 years, Am. =0.079139 



^0.) »g)U_(*S5)"-i. 



Log. 4663.31 
« 2000 



=8.668694 
=a801080 • 

.867664(11 

1.08 =.033242^ 
1 
.08 per cent Am. 

Ex. (18.) n= 
Log. [a+(r— 1)S]— Log, a Log. [8-|-(3-l)295.23]— Log. 8 



295.23x?=1+8b59049. 
Log. 59049 



8 



4.294091 
477121 



9 days. 



Log. 3 

=4771212 
=0.477121 
4.294091 
=6.682871 
=5.678628 
=0.954243 



ANNUrriBS. 

AsT. 829. (p. 306.) 

Ex ^4.^ a((l+r)'-l) _ 500((1.05)«>-l) 
^^^ rll+rV ~ .05(14-.05)« * 



r(l+r)' 
Log. 1.05=.021189 
20 



S9L0 KBT TO gbxbnlsav'b alosbba. 



2.6532= 
1 

1.6532 
500 


.423780 






as 0.218325 
a 2.698970 






From 2.917295 


(1.05)- 
.05 




= 0.423780 

=-2.698970 

Take —1.122750 



$6230.81, ilfu. = 8.794545 

Ex. (5.) We first find the amount at oompoond interest of 
$6230.81, the smn depodted, fi>r 10 years. 

i!=;»(l+2)'=6230.81(l+.05r. 



Log. 1.05 


=.021189 




10 




.211890 


Log. 6230.81 


=3.794545 


$10139.27 


=4.006435 



We next find the amount of the annmty fi>r ten years. 
pgl+rY-l)^ 500((1.05y-l ) 



— r M 


> 




Log. 1.05= 0.021189 






10 






1.6289=0.211890 
1. 
Log. .6289 






=- 


-1.798582 


Log. 500 


=s 


2.698970 




ss 


2.497552 


Log. .05 


=- 


-2,698970 


16289 


=: 


3.798582 



Hence $10139.27 -$6289==:$3850.27, Am. 

Ex. (6.) The answer to this question is the amount of an 
annuity of $500 for ten years, as found above. $6289. 
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Er.^^ ,_ ilr(l-h-)' 1728x.04(l.Q4r 

Log. 1.04= 0.017033 

10 

1.4802 =0.170880 
1 

.4802=— 1.681422, Arith. Com. =0.818578 

1728x.04=69.12 =1.889604 

(1.04)'» =0.170330 

$218.09 =3.828512 

Lo ^— f— ^ L 500 

Ex. (8.) ._ g-U-^r; °g-600-4000x.015 
^ ' Log. (1+r) Log. (1.015) 

Log. 500 =2.698970 

500-(4000SC-015)=440 =2.643453 

.055517 
1.015 .006466 

056517-^.006466=8 half-years, &o., or 4 years, 106 days. 

Ex. (9) ^ _«((l+r)'-l) _ 90((1.01)«'-l) 
^ ■' r(L+r)' ~ .01(1.01)"' ' 
Log. 1.01= 0.004321 
40^ 

« 1.4888=0.172840 
1 

" .4888 =-1.689181 

90 = 1.9.54243 

= .1.643374 

" (1.01)* = 0.172840 



.01 "=—2.000000 

18* 



12954.84, ilnf. = 8.470534 



112 KIT TO OBIIHLIAT'S ALQXBBA. 



nrvoLunoN of binomials. 

A&T. 830. (p. 810.) 
Ex. (9.) Wliat 18 the third power of 2a— 3+c* ? 
Let a::=20— 3, and y | c> 
Then, (z-fy)»==a;»+3a:V+3ajy*-fy. 

a^=(2a-3)«=8a»— 12fl*3+6a^— ^. 
3a:V=3(2fl— 3)V=12flV-12fl^+83»c«. 

Therefore; (2a-3+c«)»==8a«— 12a«34-6ay--y+12aV- 
12fl3c•+8^c»+6ac*— 3^+A 

Ex. (10.) What is the fifth power of 4a— 53? 
Let a:=4a, and y=sbb. 

Then, (ar— y)«s=:a:«— 5a?V+103y— lOaY— Sa;^— y"- 
a:»=:(4a)«=1024a«. 
^5:tfV=S(4tf)*(53)=6400rt*3. 
+10zV=10(4a)»(53)»=16000fl83>. 
^10xy=10(4a)«(53)»=20000a«y. 
+5a:y*=5(4a)(53)*=12500fl3*. 
-y=(53)»=31253«. 

Therefore, (4a-5i)«=1024tf»-6400a*3+16000a»3«— 20000<^ 
y+12500a3*-31253«. 

Ex. (11.) What is the sixth power of 3a*— 2^ ? 

Let a:s=3a^ and ^=23". 

Then, (a:-y)«=a^— 6a:«y+15aY— 20a^j^+15a:»^— Ga^^+y*. 

a^=(3a^«=729a". 

— 6:c'yt=6(3a«)«(23«)=— 2916a^^33. 

+15:^=15(3a«)*(238)»=+4860a«i«. 

— 20a;»j/»=:20(3aV(23»)»=— 4320a«3». 

+15a:«2^=15(3a«)«(23»)*=4-2160a*3«. 

-6ay=6(3a«)(23»)«=— 576a«3". 

+y»=(23^««+643«. 
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Therefore, (3rf»-.2y)«=729a"— 2916fl»3«+486da»y— 4820<^y 
+2160^*^— 676a«3"+64««. . 

Ex. (12.) What IB the fourth power of m+n— jp ? 

Let a;=m4-w> and y=^p. 

Then, (z— y)*=a?*— 4a:8y+6aV— 4a:^+^. 

—42?y=x^m^j-nf{^p) = — 4ot'j?— 12m^p — 12win^— 4n^. 
6aY=6(m+w)«(— y)=6wy+127wV+67iy. 
— 4a:^=4(m+w)(— p?)=-— 4otp^— 47ip?. 

Therefore, (ot+w— ^)*=m*4-4m'7i-|-6mV+4m7i'+7i* — i7n?p 

Ex. (13.) What is the eighth power of rr?+7i?1 

Let x=s7n?y and y^s^ri?. 

Then, (a:+y)8=a:8+8a:'y+28a:«2/»+56a:»^+70a:*2/*+56a;»y*+ 
28xV+8a:y'+y«. 

Let m be substituted for a:, and multiply each of the powen 
bj 2 ; and let n be substituted for y, and multiply each of its 
powers by 3. 

Then, (OT3-w8)«=m'«+8miV+28m^«+56OT%»+70»A»" 
+56»iV«+28OTV8+8m^«i+7i^ 

Ex. (14.) What is the seventh power of l-^-a? ? 
Let a:=l, and y=3^. 

Then, (a;+y)'=a:'+7a:«y4-21a:»2/»+35aY+35r'y*+21aY+ 
7a:2/«+/. 

For X and its powers in the above process substitute 1, and for 
y substitute x, and multiply each power of y by 2. 

Then, (l+r^)'=l +7r*+21a:*+35a:«+35a;«+21z«>+73:" 

Ex. (15.) What is the second power of a+b+c+d-^+f? 
Let xssa^b+Cf and y:=d-\-€-\-f. 



Ajcb xs=tirf-o-^Cf ana y:^a-\- 
Then, (a;+y)«=a:»4-2a:y+y'. 



214 KST TO obxsitlxav'b algibba. 

And z*=(a+i+c)»==fl^+2fl*+2ac+^+2ic+c*. 
2zy=:2(a+b+c){d+e+f):^2ad+2ae+2qf+2bd+2ie+2^'+' 
2cd+2cf. ^ 
y':=^(d+e+fy=iP+2de+2df+e'+2rf+p. 
Therefore, (fl4-3+c+<i-|-c4/)'==«'+2fl&+2ac+i*+2ic+c« 
+2ad+2ae+2af+2bd+2de+2bf+2cd+2ce+2cf+iP+2de+- 
2df+e'+2ef+f\ 

Ex. (16.) What IB the tenih power of c^+l^ ? 

Let z:=€f, and y=^. 

Then, {9+yy^=:3^+l03f>y+^^2S/'+1202Fi/'+21Qa^+ 
252«y+210aY+120a:»2^+45aY+1022^+y»». 

Change the ar's and ^'s to a's and b% and mnltiplj each of 
their powers bj 3, and we have 

+120a»3«+45a»i»*+10a»i^+^. 
Ex. (17.) What is the nth power of a+b f 

We have omitted the coefficients. 

Ex. (18.) What is the sixth power of a^b+c ? 

Let xssa — bj and yssc. 

Then, (a:+y)«=a^+6a:«y+15ary+20a;»^+15aY+6ay^+y. 
And a:«=(tt-*)«=a"--6a«i+15d*y— 20a»^'+15fl»**— Ga^ 

6a:»y=:6(a-3)«c=6(a»— 5tf**+10fl»^-.10aV+5fli*— ^c= 

15a;*^=15(a— *)*(c»)=15(fl*— 4fl»^+6fl23«— 4iy+**)c»= 

15fl*c«-60a»^c»+90a*^c»— 60a*»c«+163*. 
20a;»j^==20(a-3)»(c»)=20(a'— 3fl«3+3fl^-y)c«= 

20a»c»-60a«W'+60fl3*c»-203V. 
15aV=15(a-3)»(c*)=15(«*-2a3+y)c*= 

15aV— 30a^+15W. 
6ay=:6(a-.3) (c«)=6ac»— 63c«. 

Therefore, (a-.3+c)«=a«— 6a»i+15tf*3«— 20a?y+15rfft*— 



BINOMIAL ITHBOBBH. 815 

6fly+^«+6a»c~30fl*3c+60fl83«c--60a«i»c+30a3^--6yc+15dV 
— 60a»^+90a2^c2-60a^V+153*4.20a«c»-60a«W^+60a5>c'+ 

Ex. (19.) What is the fourth power of cf-^x 1 
Let XTSid^y and ^=2;. 

Then, (ar— y)*=a:*--4a:«y+6aV— 4a:^+^- 

Change a; for a^, and y for a;. Multiply the powers of x by 6, 
and apply them to a. But x^ which is substitated for y, may 
have the same powers as y. 

Then, (a«-x)=a»— 4a"ar+6fliV— 4fl»j:»+a;*. 

Ex. (20.) What is the third power of 2a*— Sd^? 

Let a:=2a*, and y=— 3^. 

Then, (a:— y)»=a^— 3z^+3a:^— S»^ 

And a;»=(2a^»=8a«. 

" — 3a:V=3(2a')'(8y)=36d*^. 

" +3a:^=:3(2a«)(3i»)»=54fl«*«. 

«« — 2/»=(3i»)«=273». 

Hence, (2a«-3i»)»=8a«-36d*y+54flV=27R 



BINOMIAL TEDBOfiEM. 

Abt. 832. (p. 314.) 
Ex. (5.) What is the cube root of 7 ? 
Here >^^7^4/(H-l). 
Then, P=:8; Q=— §; m=l; andn=8. 

Hence, P^=8»=:8*=+2.=il, 

^:z?Ro— Iv Lv-1 5L— r 

%i ^'^"^ S'^ 3.2«^ 8"" 3.6.2*"" 
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8» ^~" 9-^ 8.6.2"^ 8~ 
4>i •^^~ 12^ 8,6.9.2"^ 8~ a6.9.12.2'*~ 
Therobie, ^^^-g^-gg^, 8.6.fl>i?~8.6.9.12.2»~' *°' 

Ex. (6.) Eqtand (1— a)^ into an infinite Beries. 
HeroPsl; Qs— ?; m=s2; «ndnss5. 

Henoe, JP^=lV=l*=4-l=il. 
TO— «„- 8 2a 




8n ''''- 16^ OO"^ 1~ 6.10.16"^' 

««-8« „^ 13 2.8.8g« ^^ g ■ 2.3.8.13a* _p 

4n ■^^~ 20^ 5.10.15^ 1~ 6.10.15.20"^* 
w^-^ /, *t , 2a 2.&^ aS.*^ 2.3.ai8«« . 

Ex. (7.) It is reqniied to (xmrert -, or its equal, 

_* . (1+*)* 

(1+z) I into an inJSnite seri^ 

Let P=:l ; Q=| ; «te-l ; n=-7-5. 

HMD, P»=l~*asl=il. 

B*' 6^1 6 ■"• 
2» '^^~ 10 ^ 5^1~+6.10~ 
8» *"*- 15 "^5.10^1 63U6~'"' 
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«'-8^ T>n _-l-^5 v 6.11a:* ^^a; , 6.11.1&t« ^ 
4m ^^ 20 ^ 5.10.15^1-+6.10.16.2d"-^* 
_ . 1 , a:j6^ 6.1Lb» ^ 6.11.16** . 

;^=-^-6+oo-63o35+noi55o-' *°- 

Ex. (8.) It is required to conyert {a^h)\ into an infinite 
series. 

Let P=a; Q= — m=:l; andns4. 
a 

«,-« 1-4 * 4_ 8y 



8» ^~-12 ^ 4.8a="^ a~ 4.8.12a» 
w-3» ^^ 1-12 8.7^ . i_ 3.7.1iy _ 

4» "^~ 16 -^ 4,8.12a»'*^ a~ 4.8.12.16a«~ 
nterefinre, 
, .,i i/, b 84* 8,7«» 3.7.m« . \ 
("-*^ ""V-S 4.8«» 4.8.12<i?-4.g.l2.1&f-' *V' 



XNDSISBMINATB COXFVIOnENTB. 

Abt. 833. (p. 315.) 
Ex. (2.) Expand ^ ^^ into a series. 

Assume A+Bz+Ca?+L3?+E3^=:: ^ ^^^ . 
We first dear the equation of fractions. 
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i^A+{ifB+2aA)x+{(^C+2aB^A}3?+{aW+2aC'^B)2?+ 

We next transpose aS and make each term = 0. 

1- Here a^A=^a\ or Assz-jszl. 

2a 2 
2. rfJJ+aiilrsO, or c^B=2a, and Bss— =:-. 

8. a?C+2aB— il=0, or a*C=il-2aJB==l+4, and C=^. 

4. a«D+2aC-J5=0, or a^D=^B'-2aC^ 

-2 2.5a 12 ^ ^ -12 
-, and 2;=- 



5. a«£+2aD— C=0, or a^Ez^^C-^^aB^ 
+5 24 -29 +29 

Therefore, substitaiing these values of A^ J3, C, J9, £, &c., in 
the aasomed equation, we have 

a» 2ar 5a:» 12a:« 29a:* 

where the nomerieal coefficients form a recurring series, in which 
each term is equal to twiqe the preceding, added to that before it, 
as 12=2x5+2 1 29=12x2+5, &c. 

Ex. (8.) Expand V (o^aJ*) into a series. 

Assome il+Ez«+Ca:*+i)a^+£a;», &c., = {a^-^T?)^. 
A+BT^+Cx'-J^Bif^+Ej^. 
A+Ba^+Ca^+Bsf'+Es^. 



a»-a:»=. 



' A^+ABj^+ACs^'+ADaf^+AET^. 
+AB7?-\^&7^+B€3f^+BB2^. 

+AC7!'+BC2?+(^2?. 

+ABaf'+BBa^. 
+AE3fi. 

1. Here il»=a», A=za. 

2. 2itB«-l, and B^^L 

2a 
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8. iAC+B'^O; 2AC=B>; C=^. 

4. 2ilD+2BC=0; 2AD=-2J3C; i>=j|j. 

5. 2^+2SD+C=0 ; il^=-6|5i. and £=j=^. 

Therefore, substitating these valaes of A, B, C, D, E, &c., in 

1 z^ s^ 3^ 

the assomed equation, we have (a*— a:*)^=a— 7^ — »^"'fS?^ 

,^ y , &o., where the factors of the coefficients are the odd 

numbers in the numerator, and the even ones in the denominator. 
The exponents increase continually by 2, that of :r in the numer^ 
ator being always greater by 1 than that of a in the denmninator ; 
and the signs after the fbst term are all — . 

l+2:c 
Ex: (4.) Expand — -^ into a series. 

1-4- 2a: 
Assume A+Bx+Cx'+Dx'+Ex*, &c., = ^J^_^, 

A+Bx+Cx'-i-Dj^+Ea^ 
1 — x—a^ 
A+Bx+Ct^+Dj^+Ej^ 

--AX---B7?-C3?-'D3^ 

-Aa?+Bx?--Cx^ 

l+2x^A-\'(B-'A)x+{C^B'^A)x'+(B''C--B)3?+(E 
^D--C)x\ 

1. Here ^=1. 

2. 5—1=2, or J5=+3. 

3. C— 3— 1=0, or C==+4. 

4. i)-4-3=0, or D=4+3=+7. 

5. £-7—4=0, or £=7+4=+ll, &c. 

Therefore, substituting these values of -4, 5, C, D, jB, &c., in 

\ 2x 

the assumed equation, we have = ^=l+3a;+4a;*+7a:'+ 

llz^, &c., where each coefficient is the sum of the two preceding 
ones. 

19 
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Ex. (5.) Expand A/pL—a) into a series. 

Assume {l-^a)^^A+Bx+C2^+D2f+Ex*+Fs^, &o. 

Assume (1— a)i=^— J?a— Ca^-j-Do^-fEa*— iV— , &c. 

A^'-'ABa^ACa^--AI)€^^AEa^-AF€l^ 

'-ABa+B'a'+BCa'+BDa^+BEi^ 

^ACa^+BM+CPc^^CIk^ 

--DA^+BDa^+CDa^ 

-AEa^+BEd' 

-AFij^ 

l-.fl=il»— (2ABa)+(-2^C+5=^)a2+(-2ili}+2J5C)a»+ 
(-.2AB+aB2)+C)fl*+(-2ilF+2J5£+2CDy. 

Then, bringing all the terms to one side of the equation, and 
equating the poefficients, we have 

1. ul«— 1=0; A^=\\ A=\. 

2. — 2AB+1=0; therefore, 5=—-. 

M 

8. — 2ilC+5=0 ; therefore, C==s-t. 

2.4 

^ 4. ~2^i}+25C=0 . • . 'IAB=~,, and B=^-^. 

2.4 2.4.6 

5. -2iljE+2JB2)+C2=0 . • . 2AE=-j^+i-, and£= 

.^.4.0 04 

3.5 
2.4.6.8' 

6. -2^F-f2B£+2CD=0 .-. 22>=- ^|^ 3 | ^. 

"'^^= 2.4.6.8.10 '^"•••- 
13i«refore, substitating these values of A^ B, C, &o., in the 
assumed equation, we obttun 

^/1_ ^_■. a o' 3a« 8.5a< 3.5.7a» , 

V(i «)— 1 2 2.4 2.4,6 2,46.8 2.4.6.8.10 ' *"■ 
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1— a; 

Ex. (6.) Expand = — ^ 5-= into a series. 

i— ^3J— "Oj> 

Assume ^Ji^^^^ ^A+Bx+Cx'+DT^'+Eai^. 

Clear the equation of fractions by multiplying both sides by 
1 — 2x — Za^, and we bave 

(£— 2i}— 3C)ar*. 
We transpose 1 — x, and equate the coefficients of the aboYe 
terms with zero. ^ 

1. ^-1=0; Az=l. 

2. B-2A+1=0; 5=2^1—1=2-1=1. 

3. C-2J5— 3^=0; C=2J3+3^=2+3=5. 

4. jD-2C-35=0; jD=2C-j-35=10+3=13. 

5. £-22)-3C=0; £=2D+3C=26+15=41. 
Therefore, substituting these yalues of A, B, C, D, in the as- 
sumed equation, we have i 

X ^— iWf ^" i5iJ/ 

Twice the coefficient of any term of this series, added to three 
times the preceding one, will give the following term. Thus, 
2X?r+^xT5=121a:»=6Hi term; "2x121+5x11=365= 
7ih term. 

Ex. (7.) What is the expansion of {a—bp. 

Assume {A—Bx'-Ca^-^Da^y=z{a'-b)i. 

Kaise this assumed quantity to the fourth power, and bring all 
the terms to one side of the equation. Make ^ch term = 0. 
Then substitute the values of A, B, C, D, &c., in the assumed 
equation, and we find 

(a-5)^=a5 (l"-4^-4.8«. 4.8.12a»^4.8.12.16tf*"' *'-^ 

Or, 
This question may be solved thus : 

Let (a— 3)4=a*f 1 — j . Expand f 1 — j into a series^ 
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and let the coefficients be represented by A, B^ C, D, &o., as in 
the preceding examples, and we have 

\ aj a * a^ a^ a^ 

By the Binomial Theorem, ^=;r; J5=:-rxl=— tXoJ ^= 

4 4 2 4 

_1 3 J_l 3 7 -^_1 3 7 V^ 1 3 7 

n 

16* 

Substituting for A, B^ C, &c., in the expansion, their values, 
we have 

<^"^^ =^A^^4rT5?"'iZl2?" 4.8.12.16a* ""> ^'V 

1 



Ex. (8.) It is required to expand (a+a:)-*=— — r^. 



A+Bx+Ca^+D:x^ 

e ^+2ax+2^ 

Aa*+Bi^x+Ca'a^+D(^a^ 

+2Aax+2Bax^+2Caa^ * 

+Ax'+B3^ 

lz=zAii^^(Ba^+2Aa)x+{Ca'+2Ba+A)a?+(Da^'\'2Ca+B)a^. 

a a or . cr 

-ivi-i 

JW+2Ca+B=0; Da=-2C»-5=-J+|=|, I?= 
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Sobstitating these yalaes of A, By C, D, &o,, we have 
1 2x Sa^ 4ta^ , 1 



Ex. (9.) It is required to expand 



(a+2xr 



Assume A+Bxr\-Ca^+Ih^=- 



We proceed to multiply both sides of. the equation bj the de- 
nominator of the fraction, and we have: Aa?-]-(Bc^'\-6Aa^X'\' 
{C(^+QBa'+12Aa)x'+{D(^+QCa'+12Ba+SA)a?. 

Bj equating the coefficients of the differeut powers of x with 
zero, and then reducing the terms, we have 

6ffl' 1 1 6 

By substituting these yalues of j1, J3, C, D, &c., we haye 

Ex. (10.) It is required to find the expansion of 
2 _ 2 ' 
(c+a;)^""c2+2ca;+r»* 

We assume il+Ba:+Ca:«+I)a:'=^q-2|-p^. 

Haying multiplied both sides of this equation by the denqmi- 
nator, we obtain 

2=:A(^+{B<^+2Ac)x+{Cc'+2Bc+A)3?+{Dc'+2Bc+B)2?, 
By equating the coefficients, we haye 

1. Ac'^2=0; il=+-?. 

19* 
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8. C^+flBc+A^; C=(|-|.)i=5=+|. 
/12c 4c\l 8c 8 

By snbstitating iihese Talnes of A, B, C, D, &c., we have 

2 4a: 6a?_8^ , 2 2 

c*""?"^ c* c« ' ' ~(c+a;)»~"(r'+2ca:+x»' 

Ex. (11.) It is required to find the expansion of ; ,aix e 
By ditidiog this expreenon into fiustors, &o., we have 

Expanding into a series^ we have 

(i+2)-i+4+i,>-+i>5^'. 

4 

By the Binomial Theorem, we find A=s—S: Bs=— 8x-2-=6; 

C=6X=^=-10; D=-10X=^=15. 

Substitnting for A, B, C, &e., their Talnes, we have 
a» 1/, 6b , 24i» soy , , \ 

j^+2FrA^~T+-^ — ?-+• *"• j- 

, Ex. (12.) What is the yalue of i in a series? 

Assume ^l-f JBa;+Ca:»+IW=-^-j---r , . 

Square both sides of the equation, and multiplj all the tenns 
• bj the denominator of the fraction, and bring all the terms to one 
side of the equation, and we have 

—1+A^b''+{^ABh^+A^)x+{2AW+2AB+J^I^a^. 
+(ilDi«+2J3C3«+2^C+JB)a:»+(AD+2BC)a:*. 
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Then, sabstituting these yalues of j1, By C, &c., we have 
1_ 1 X , Zx^ 3.52^ , 3.5.7a?* 



SUMMATION AND INTEEPOLATION OP SEKIES. 

Abt. 837, (p. 318.) 

Ex. (3.) Required the eeyeral order of differences of the series 
1», 28, 4», 5«. 

1, 8, 27, 64, 125. 

7,19,37, 61. 

12,18, 24. 

6, 6. 

Ex. (4.) Find the order of differences in the series ^ ^y ^, 

tV» A» &<5- 

if T» i» iV* "sfe* 
h h A' A"' 

Aet. 888, (p. 319.) 

Ex. (6.) It is required to find the first of the sixth order of 
differences of the series 3, 6, 11, 17, 24, 36, 50, 72, &c. 

By adopting the formula of the fifth question, we obtain the 
following series : 

o aa. /6.5\,- /6.5.4\-^ , /6.5.4.3\^. /6.5.4.3.2\ 

3-6.6+(-2->l-(-2T)"+to4-)^^(TOr) 

36+(^^^^)50=3-.36+165-340+360-216+50= 
— 14, first term. 
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* Abt. S39. (p. 319.) 

Ex. (8.) Seqnirod the ninth term of the series 1, 5, 15, 85, 
70, &c. 

1, 5, 15. 85, 70. 
4, 10, 20, 35. 
6, 10, 15. 
4, 5. 
1. 
We find the first differences are 4, 10, 20, 85 ; the second are 
6, 10, 15 ; the third 4, 5, and the fourth 1, &c. 
Therefore, (^=4, (^'=6, (f"=4, (f'"=l. 
B J adopting the fermola in seyenth question, we haye the fol- 
lowing series : 

224+70=495, the ninth term, 

Bx. (9.) It is required to find the tenth term of Uie series 1, 
8, 6, 10, 15, 21, &c. 

1, 8, 6, 10, 15, 21. 
2,3, 4, 5, 6. ' 

1. 1, 1, 1. 
Here (f s=2, <f 'a=l, and 71=2 ; therefore, 

1+18-1-86=55, the tenth term of the series. 

Abt. 841. (p. 820.) 

Ex. (12.) Required the sum of 12 terms of the series 1, 4, 10, 
20, 85, &c. 

1, 4, 10, 20, 8^. 

8, 6,10,15. 

8, 4, 5. 

1, 1. 

Let «=12, fl=l, £^=8, r=8, and £^"=1, and we have the 

following formula : ^ 
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»^.(^>+.(=ii).(^)r+.(=ii).(=^). 

ls=1365, sum of twelve terms. 

Ex. (15.) What is the number of camion-shot in a sqoare pOe, 
the bottom row consisting of 25 shot ? 

Let n s= 25 ; and we have in the thirteenth question the fol- 
lowing formula for the solution : 

^n-l).(2 n+l)^ 25(25-l).(50+l) ^^^^ ahot 
6 6 

Ex. (16.) I have 10 house-lots, whose sides measure 5, 6, 7, 
8, 9, &o., rods, respectively. What is their value, at 25 cents per 
square foot ? 

25, 36, 49, 64. 
11, 13, 15. 
2, 2. 
Let n=lQ, cf =11, cf'=:2, and a=25. 

Then..+^^-+"<"iy"'^= 
10.25+(^Vl+(l^y=985 square rods. 

985 X272J=:268166J square feet. 

268166iX.25=$67,041.564, its value at 25 cents per square 
foot. 

Jn some editions of the Algebra this question is incorrect. 

Ex. (17.) There are 5 cubical blocks of marble, whose sides 
measure respectively 2, 3, 4, 5 and 6 feet. What is their value, 
at $2.75 per cubic foot ? 

8, 27, 64, 125, 216. 

19,27, 61, 91. 

18, 24, 30. 

6, 6. 
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_ , n(n-l)^ . n(n-l)(n-2)^ , . (n^l)(n-2)(n--3) 

^H 2 — ^"^ 2 3 — ' — 2 3 4"" — 

6x8+(^^)l9+(^)lS+(%^6_4«»«.,«. 

440X2.75=$1210. 

Ex. (18.) What is the number of shot in a square pyraxnidioi^ 
pile, whose side at the base contains 100 shot. 
n(n-l) (2.+l)^100(100-l) . {^-^)^^^ ^ 
6 6 

Ex. (19.) What is the som of 20 terms of the series 1', 2?^ 
3», 4», 5», 6», &c. ? 
Let n = the nnmber of terms. 

;g(n-l):^20»(20-l)«^ sum of the tenns. 

4 4 

Ex. (20.) What is the sum of 20 terms of the series 1*, 2*. 
V, 6«, 6*. &c. ? 

1, 16, 81, 256, 625, 1296, 2401, 4096. 

15, 65, 175, 869, 671, 1105, 1695. 

60,110,194, 802, 484, 590. 

60, 84, 108, 182, 156. 

24 24 24 24, 

2o.i+e^i6+™6o'+i?™>eo+ 

Abt. 342. (p. 322.) 

To find a fraction that will express the yalne of a geometrical 
series to infinity, we nse ike formula in page 242 of the Algebra. 

1— r 
We therefore take the first term of the series for the numer- 
ator, and the algebraical difference between the ratio and 1 for 
the denominator of the fraction. 
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Sz. (2.) 
Ex. (8.) 

Ex. (4.) 

• Ex. (5.) 
Ex. (6.) 



1 

1 

1+a 



b a—b 



1 

X 



X 



1 

T=2' 



Ex. (7.) 



1 
a 






Ex. (8.) -ij. 
Ex. (9.) 



oa; 



- ^x a—x 



Ex. (10.) J-.=-fL.. 



The succeeding qnestions may be perfonned bj the following 
process: 



Assume 



M 



w n-^p n{7i'\-p) ' 



«(»+^) p\?i n+p/ 



Here 



--— ^^ — 7 represents a series which is equal to - multiplied 
n{n-^p) '^ P 

into the difference of two series, represented by ~ and — — . 

p ^"tP 

Applying this formula to the series following, we can find their 

value. 

Ex. (11.) Required the sum of the series 1-9+00+ q-7+» 



1.2^2.3^3.4 



&o., to infinity. 
Here ^=1, p=l, 1, 2, 3, go , in succession. 
Note. — This character, go , represents infinity. 



Then, g =^Hi 2-V 

n{n-\-p) p\n n-\-pJ 



11 1 1 

_1_1_1 JL^ 
2 8 i'"oo 



ao 



KIT TO OSBBNLBAT'B ALQIBSA. 



Ill 

Ex. (12.) Required the sum of the series f4+25+3"g+ 

j-=, &c., to infinitj. 

Here ysl, p^=S, n=:l, 2, 8 . • . oo ; hence the expression for 
the series becomes, 



^+2+8+4+5 •••oo 
111 



4 5 00 00 -|-1' 



', &&, 



1/11\ 11 . 
=!( 6 )=18- ^'"' 

Ex. (13.) Required the sum of the series xQ+o4+35"i"» 
&c., to infinitj. 
Here ^=1| 1^=2, n^l, 2, 3, 4, &c. ... go. 
Applying the formula, we have 

1.1.1.1 1 



'2^3U^6--'oo 

111 1 1 
"3 4 5'"2_. oD+1 

QO 



"2V2y~4' 



Ans. 



2 8 4 

Ex. (14.) Required the sum of the series g-^ — 57"^^" 

g^+, &o., to infiniiy. 

Here ^=2, 8, 5, &c., ^=2, n=:8, 5, 7 . . . qo . 

.00+1 



The formula becomes ^ ^ 



3 5^7 9 • • • * 2oo +1 
_2 3_4 oQ +1 00 +1 

5"^7 9^2 oo4-l"^2 00+3 



1(|_1+1_1+1_, &c.)4(|-|)4x^=l. Ans. 

NoTB. — The I's in the above question are obtained by reduc- 
ing the fraction -— =-; thus, 1-7-1+1=1— 1+1— 1+1— » 
&c. 
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CUBIO EQUATIONS, CONTAINma ONLY THE 
THIRD AND SECOND POWERS. 

Abt. 343. (p. 828.) 
Ex. (5.) Given 2:'-j-a:'=— 4 to find the values of x, 

1. Conditions, a:^+a:*=— 4. 

2. Transposing, — a:*=sx*4-4. 

3. Multiplying by 4, — 4ar^=:4a:3+16. 

4. Adding o^ and 42* to both sides, 

a^— 4a:8^-4a:»=a:*+8a:2+16, 



5. Evolvii^, 

6. Cancelling, &o., 

7. Dividing, 

To find the other values of x. 


2:»-2:r=2:*+4. 
22;=-4. 
a:=-2. 


8. By conditions, 

9. Transposing, 

10. Dividing by a:4-2, 

11. Transposing, 


a^+:c«= 4. 
a^+2:»+4=0. 
2:»-2:+2=0. • 

2:*— 2:==— 2. 


12. Comp. the square, 2*- 


-^-+^=4 


13. Evolving, 


_ 1 ±V-7 
* 2 2 • 


14. Transposing, 




Ex. (6.) Given 7a:*— 2:^4-36 


to find tbe values of x. 


1. Conditions, 

2. Transposing, 

3. Multiplying by 4, 

4. Adding a^ and 42:*, 

5. Evolving, 

6. The plus value. 


Tar"— a?+36. 
— a;»=— 7a»+36. 
-42»=-2&B»+144. 

ai'-ar=:±(a:*-12). 
— 2*=— 12. 


7. Dividing by —2, 

8. The minus value, 

20 


. ar=6. 
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9. Transposing, 
10, Dividing, 


2:c«-2z=12. 


11. Completing the square, 


'-+>+14 


12. Evolving, 


1 .5 
^ 2=±2- 


18. Transposing, 


«=»dfc|+|=8, or -2. 



Hence a: has three values, 6, 8, and — 2, and eaoh of them will 
answer Yke conditions of the question. 

' Ex. (7.) Given af^4a^= —9 to find Ae values of z. 

1. Conditions, 3^ — 4a;'= — 9. 

2. Transposing, 4;o., — a:*=— 4r*+9. 
8. Multiplying by 4, ' — 4a:»=— 16a:«+36. 

4. Adding a?* and 4a:>, a^^42^+4x^=:za^'-'l23^-j-B6 

5. Evolving, a«— 22r=±(a:«— 6)". 

6. The plus value, ^2z=:— 6. 

7. Dividing by —2, i a;=3. 

8. The minus value, a:*— 2a:s=— r»+6. 

9. Transposing, 22:*— 2xs=s6. 

10. Dividing, ^*— a;=:3. 

1 1 13 

11. Completing the square, a*— a;+2=3-f-T=-j-. 

12. Evolving. x-l^"^^^ 



13. Transposing, 



2 2 • 

1±VI5 



Ex. (8.) Given 2a:»=99— 5a:» to find the values of z. 

1. Conditions, 2a:'==99— Sa:*. 

2. Dividing, a:»= — ^"^Y' 

8. Multiplying by 22, 22ar'=:-55a:»+1089. 

4. Adding a:* and 121a:*, 

ar*+22a:»+121a:8=a^+66a:2^1089. 

5. Evolving, a:»+lla;=zt(a^+38). 
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6. The plus yalne of 2;, ILvssSS. . 

7. Dividing, a;=3. 

8. TheminusTalue of a;, a^-\-llx=s-^a^—dB. 

9. Transposing, &c., 2a:*-|-lla;s=--33. 

10. Dividing, a;«+^=^. 

-i-i n *u ^.11,121 33 121 143 

11. Comp. the square, 2;«+_+_=_^+_=-_. 

12. Evolving, a^+}^^^^:^E^. 



13. Transposing, 



-lliV'HIiS 



Ex. (9.) Given 4a^+103i?^12b to find the values of a;. 

1. Conditions, 4jr»+10a:»=125. 

2. Transposing, 4a;»=— 10a:*+126. 

3. Multiplying by 6, 20a:»=— 50a:«+626. 

4. Adding a?* and 100a:», 

aJ*+20a:»+100a:«=a:*+60a:«+626. 

5. Evolving, 2;»+10a:=db(a:*+26). 

6. The plud value, 10z=25. 

7. Dividing, a:=2J. 

8. The minus value, a:*+10a:=— a:*— 25. 

9. Transposing, 2a:»+10a:=— 25. 

25 

10. Dividing, a:"+5a;= — ^r-. 

11 n ir *v ^.^ .25 25 25 25 

11. Completing the square, ar+5a;+— = — —+— = — — . 

5 6 

12. Evolving, x+^=z±^. 

13. Transposing, a:=s±o— 0==— &• 
The two values of 2; are 2|^ and — 5. 

Ex. (10.) Given a;»=:8a:>+363 to find the values of or. 

1. Conditions, a:8=8a:»+363. 

2. Multiplying by 12, 12a:»=96a:«+4356. 
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8. Adding a?* aJid86a:»,a:*+12x»+36a:»==a;*4-132a:»+4356. 

4. EvoMng, xf'\'Qx=±:(x^+QQ). 

5. The plus value, 62:=66. 

6. Diyiding, a;s=sll. 

7. The miniia valae, a:*+6a:=— a:*— 66. 

8. Dividing, &o., a«-|-3a:=— 33. 

9 9 123 

9. Oompleting the square, a?+3x4-T=— 33-l-jsss — j-. 

10. Evolving, ^^^2= — ^^2 ^' 

11. Transpofiing, ar= ^^ 

Ex. (11.) Given 872:'=7z"+144 to find the values of x. 

1. Conditions, 37a:'=7a?+144. 

2. Multiplying by 4, &c., — 282^=— 148a^+576. 
8. Adding 3^ and 196a:>, 

aj*— 28;c»+196a:»=a?*+48a;»+576. 

4. Evolving, a*— 14a:=d=(ar'+24). 

5. The plus value, &o., ~-14xs=:24^ 

6. Dividing by —14, a:=— If . 

7. The minus value, a:*— 14a:=— «*— 24. 

8. Dividing, &o., re"— 7a:=— 12. 

49 49 1 

9. Completing the square, a:'—7i:-{-^=:-' 12-{-j-=2- 

7 1 

10. Evolving, ^""2^^=^* 

1 7 

11. Transposing, a:=±^-=4, or 3. 

Hence the three values of « are 4, 8, — 1^. 



CUBIO BQUATIONS OONIUNiNG OHIiT XHB THIBD AND VIBSX 
POWXBS. 

Abt. 844. (p. 332.) 
Ex. (4.) Given «*— 7x=6 to find the values of «. 
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1. Conditions, a:*— 7a:=6. 

2. Multiplying by a:, a^— 7a;*=6a:. 

3. Adding 4a:2, ai^^-Bx —4^+Qz. 

9 9 

4. Completing the square, a^— 32:'4"2=^+^^+t- 

8 3 

5. EvolTing, a^ — o=^=t^"h5* 

6. Transposing the plus value, a:*— 2a;=3. 

7. Completing the square, a;*— 2x4-1=3+1=4. 

8. Evolving, a;— 1=±2. 

9. Transposing, a;=±2-|-l=3, or —1. 

Q Q "^ 

10. The minus value, a:"— -ss — 2a:—-. 

11. Cancelling, a^= — ^2a:. 

12. Dividing, a:=— 2. 
Hence the values of x are 3, — 2, — 1. 

Ex. (5.) • Given 3:»=37a;+84 to find the values of a:. 

1. Conditions, a:'=37x+84. 

2. Transp. and mult, by a;, «*— 37a:^=84a:. 

3. Adding 49a:*, «*+12a:«=49a:*+84a:. 

4. Completing the sq., a*+12a:*+36=49a:«+84a;+36. 

5. Evolving, x^+ 6=±(7a;+6). 

6. The plus value, a;"=:7a:. 

7. Dividing, a;=7. 

8. The minus value, a:*+6=— 7a:— 6. 

9. Transposing, a:*+7a:s=— 12. 

49 49 1 

10. Completing the square, a:2+7a:-|--2-=:— 12+-j-=;j. 

11. Evolving, ^+5=% 

1 7 

12. Transposing, a:==±-— ^=:— 4, or —3. 

Hence the values of x are 7, — 4, —3. 

Ex. (6.) Given 2a:»+7a:=474 to find the values of ar. 
20* 
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1. By conditions, 2a:«H-7a;=474. ^ 

2. Multiplying by «, 22?*+7a;»=474a:. 

8. Dividing, a?*+^^287a:. 

4. Adding 86a:», a:*-fJ— +36a:»=:36a:*+237a:. 

6. Uniting tenna, a^+i^=86ii»+287a;. 

-j6. Comp-lhesq. ««+^+^=86z»+287:t+^ 

79 79 

7. Evolving, 2;«+i.=±6a;H— . 

8. Cancelling, 7?=&x. 

9. Diving, a;Bs6. 

79 79 

10. The minus value, a:*-]-— = — 6a:— .-r-. 

79 

11. Transposing, ai'+Gxss — —. 

12. Completing the sq., a:+6a:+9=: — :r4-9= — zr* 






18. Evolving, a:+8=± 1- 

14. Transposing, » a;=s — 8db J — s-- 

Another process to find the last values of x : 

15. Conditions, 2a:«+7a:=474. 

16. Transposing, 2a*+7a:— 474=0. 

17. Dividing by a:— 6, 23:»+12a:+79=0. 

18. Transposing, 2a;*+12a:=— 79. 

79 

19. Dividing, ^8-|-6a:=— V* 

7Q ffl 

20. Completing the square, s^-\-Qx+9=i — n-+^= — o"* 

21. Evolving, a;+3=± J3. 

22. Transpoaing, »=_3_b [3^ 
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Ex. (7.) Giyen 9a;»=:1692;+280 to find the values of x. 

^ 1. By conditions, 9a;»=169z+280. 

2. Multiplying by ar, 9a^=1692;»+280ar. 

3. Dmding, a^ ^=— -. 

4. Adding 250:*, 4a;* 5 — ^-25a:■=25a:"^ — jr— . 

5. Uniting terms, ar-j— -=s25ar-| — ^. 

y y 

« n .1. -^L^e^i^^^ OK^ , 280;c , 784 

6. Comp. the square, ^ I 9 I gi =25a;^-j — g— f — . 

28 / 28\ 

7. Evolving, a:«+_— ±f 5ar-|-l. V 



8. Oancelling, 


^=&z. 


9. DiTiding, 


x=h. 


10. G!lie minus Talne, 


_. . 28 e 28 


11. Transposing, 


^+5— r 


12. Completing the sq., 


-+-^=-^^4 


13. Evolving, 


^+1=4 


14. Transposing, 


,16 7,8 
*-±6 2- S'"*^ 3- 



Hence the values of a; are 5, —J, — |. 

Or, the last values of a: may be thus found : 

15. By conditions, 9a;«— 169a:— 280=0. 

16. Dividing by a:-5, 9a:2^45x+56=0. 

17. Transposing, , 9a;«+45a:=— 56. 

' 18. Dividhig, ««+5a:=-^. 

y 

iQ n w XI. ^ . K . 25 56 , 25 1 

19. Completing the sq., a:2+5a;+— ==-—+— =^. 



% 
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6 1 

20. Evolving, ^+2'^=*=6' 

«^ m_ . .1^7,8 

21. TranspoBing, gas X^ 2 ^""? "T 

Ex. (8.) Given a;*— 82;=822 to find the values of x, 

1. Conditionfl, ?»— 3x==322. 

2. Multiplying by a?, a;*— 3a:»=322a:. 

3. Adding 49a:«, a^+46a:«=49a:2+322a;. 

4. Completing the sq., a;*+46z«+529=49a:»+322a;+549. 
6. Evolving, - a:2+23=±(7a;+23). 

6. Cancelling, a^=^*lx, 

7. DivicUng, a;=s7. 

8. The minus values, a:"4-23==— 7a:— 23. 

9. Transposing, a:*+7a:=— 46. 

49 49 135 

10. Completing the sq., a;*-|-7a:4-j-=— 46-}-^= — ^. 



12. Transposing, x=' 



2 
-7db3>i/=15 



PBOBLXBiB IN CUBIC EQUATIONS, (p. 333.) 

Ex. (3.) Let X = the number of books. 

1. Then, by conditions, 6a;«— 51a:«=900. 

2. Adding a^ and Oa:*, &c., 

a^+6a:»+9a:»=a^+60a:«+900. 
. 3. Evolving, a^+dx=:3^+Z0. 

4. Cancelling, 3x=:30. 

5. Dividing, a:=10, price of the books. 

Ex. (4.) Let a; r= the number of dollars. 

1. Then, by conditions, 3a:»+5a;^=272= 16x17 

2. Transposing, 3a:»=— 5a:»+272=16xl7 

ft Ti- 'A' ^ -^^ I 272 ^^^17 

3. Dmdmg, ^=-3 — f"3" '^T 



OVBIO BQVATI0V8. 2S9 



17 

4. Multiplying by -^, 


17a^ 85a:« 4624 


3 9 ' 9 • 


5. Multiplying by 4, > 


68a;» UOx" , 18496 
3- 9 ' 9 • 


6. Adding a;* and ( -^ j to both sides, 


x-*!®^^ 


^1156^» ^ . 272z« , 18496 


"- ' 3 


1 9 "^1 3- ' 9 • 


7. Evolying, 


. , 34a: . , 136 


8. Cancelling, 


34a: 136 
3="8- 


9. Multiplying, 
10. Dividing, 


34a:==136. 

' a:=$4. 


Ex. (5.) Let a; = the number of miles the vessel has sailed. 


1. Then, by conditions, 

2. Transposing, 

8. Multiplying by X, 

4. Adding 253:^, 

5. Completing the square, 

6. Evolving, 

7. Transposing, 


19x=«»+80. 
a;«-19a:=-30. 
a;*-.19a:«==-30a:. 
a^+6a^=25;c^30:c. 
a^+6:c«+9=25a^-30a:+9. 

a;a— 5a:=— 6. 

AC AC 1 


8. Completing the square, 


. , , 25 . , 25 1 


9. Evolving, 


6 ,1 


10. Transposing, 


a;=i4+|=3. ""d 2. 


11. The minus value, 

12. Transposing, 

13. Dividing, 


a?+S=—5x+S. 
3^=: — 5a:. 
a:=— 5. 


Hence the boat has gained either 8 or 2 miles, or it has lost 5 


miles. 
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MISCELLANEOUS QUESTIONS. 

(p. 884.) 
1 na . nV 



Ex. (9.) 



1_ !!f+ ^o.. 






^4a^ 

Ex. aO.) 1— z)l— a:'(14-3:-j-a?+a:«+a;«+z»+a^4-af. 
1-x 

X—3? 
X-J? 



2a» 


«•«« 




3^ 


2«»" 


«V 


aa* 


22»' 


4z*- 



0^-3? 



3^-3? 

3?-a* 



3*-3» 
3*-3/' 



a?— 3? 



a?— 3? 
af—3? 



a?-3? 

3?-3? 

Ex. (11.) S,$r^=^ . 4V«CI5=8Aya»-2a'fe+a' . 4/5^- 
8a«*+8a«!!!«-<i»=Bl2/^^-3a3«-2«A:'+&^a;«+6a»«»+«i*!!^— 
rfia:*— 6aV— 8a«ir«+2a"«+8aW-aO. 
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Er.(12.) Giveu^y5^7z!^^l±3?_^^ 
^ 105 14{a— 1)— 21 ^r^ *° 

find tbe value of 2;. 

1. Conditions, Jhgg— I--^^ l+3^ ^'^i 

2. Clearing of fractions, 

152ar-.70a;a-82-105+30a:»=30a:»-20»-10-70a;8+147x 

—77. 

8. Collecting terms, 25a;=100. 
4. Dividing, 2;=s4. 

^ (13.) Given //a:+9=l+v^ to find the value of x. 

1. Conditions, VFfg'srl+V^ 

2. Involving, x+9=z1+2a/x+x. 

3. Collecting terms, 2^/7=8. 

4. Dividing, V?=4. 

5. Involving, a:=16. 

T?^ /iA\ n- 3— 2x 5— 2a: , 4a:«— 2 

valne of x, 

1. Conditions, 3~2^_6--2^ __4^«2_ 

1— 2a; 7— 2a; 7— 16a;+4a;«' 

2. Clearing of fractions, 

21— 20x+4a;«-5+12a;— 4a;2=7— 16a;+4a:3_4aj9^2. 

3. Uniting terms, 8a;=— 7. 

4. Dividing, a;=— J. 

Ex. (15.) Given (v^q:^.(Vi+6)==(A/i+^.(V^^ 
to find the value of a;. 

1. Conditions, (V^+2S).(V^:fB===(Viqp5g).(,v^S^ 

2. Multiplying, &o.a;+34/v/S+168=a:+42VT+152. 

3. Uniting terms, 8>v/i'=16. 

4. Dividing, //x=2. 

5. Involving, a;=r4. 
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Ex. (16.) Given (x— 1)//^— ^=i to find the values of a:. 

1. Conditions, (ar— l)>i/25=^=J. 

. 2. Involving, (a«— 2a;+l)(2a:— a:^=4. 

8. Mnltipljing, — a^+4a:»— 6a:»+2a:=4. 

4. Changing mgns, aJ* — 4a:*+6a:*— 2x+i=0. 

6. Evolving, i»— 2x+J=0. 

6. Trani^KMsing, a^ — 2a;= — }• 

7. Completing the square, z*^2z-]-l=l — 1=|. 

8. Evolving, a;— l=2t:^^. 

1 V24-1 

9. Transposing, a:=l± 7^= ==-- 

Er. (17.) Given ar~2V5T2==l+/y?=3i+2 to find ihe 
valnes of a?. 

1. Conditions, x— 2//FF2=:l+/ya^— 3a:+2. 

2. Transposing, &c.,(a:— 1)— 2 VF-p2=>^ (a;— l)^(a:+2). 
8. Involving, (a;— 1)— 2//5^=a/5^=^ . j^Jx^fSf. 

4. Transposing, 

(a:-l)-,<^FF2 . VS=l=2V5+2; 

5. Completing the sqnare, 

6. Evolving, V5=I-J^</5=p==±|/yi+2. 

7. Unitmg terms, a/x — l=2y^x4-2- 

8. Involving, a: — l=4V^+2. 

9. Involving, a:«— 2a:+l=16a:+32. 

10. Uniting terms, a:*— 18a;=31. 

11. Completing the sqnare, 

a:«-^l&:+81=81+81=112=16x7. 

12. Evolving, ar— 9=±4/v/7: 

13. Transposing, a:=9±4/v^ 

14. Taking the negative value, a/x—1= — /^x-\'2, 

15. Involving, ar^— 2a:+l=a;+2. 

16. Transposing, a^ — 3a:=l. 
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9 9 13 

IT. Completing the square, 7? — 3a:+T=l+T==-7- 

* 

18. EYolying, x~|=±^. 

19. Transposing, a:=?^^^==J(3±VIS). 

Ex. (18.) Given ^Q^a+i==5ya?'--&aa:-j-^ to find the value 
ofar. 

1. Conditions, a^/o^^z^ a^—^ax-i^l^. 

2. Involving, a^x^A/sc^-- 5aa;-(-^. 
^3. Squaring both terms, fl^-]-2aa;+a:^=a:^ — 5aa;+^. 

4. Transposing, &c., *lax=:i}^--c?, 

5. Dividing, a:ss— = — . 

la 

Ex. (19.) Given }^=a^hx to find the value of x. 

1. Conditions, l^s=sc^-\-bz. 

2. Transposing, bxs=:li^-^a\ 

3. Dividing, a;=s — ^, 

Ex. (20.) Given f (x— a)— |(2a:— 33)=10a+ll^ to find the 
value of 2;. 

1. Conditions, |(ar— a)—- J(2a:— 35)=10a+lW. 

2. Clearing of fractions, &c., 

25a:— 25a— 12a:+18^=300fl+3303. 

3. Uniting terms, 13a:=325a-J-3123. 

4. Dividing, a:=25a+243. 

-n .n-i V ^. Sac , ax , (2a+b)bx Sex . x ^ . , 
Ex. (21.) Given —7-7+ . . zxa + . , rxa =--r-+~ ^ find 

the value of x, 

^ ^ ,. . 3ac , aa: , {2a+b)bx Sex . x 

1. Conditions, — ; ■ - - — . ,.a / — nTr="r — — • 
^ a+^ ' {a+by ' a(fl+^)* * a 

2. Clearing of fractions, 
3a'^(a+3)4^te+2ai»a;+ya:==3aca:(a+3)«+a*3a:+2a32a;-fi5a: 

21 
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8. Uniting tenng, ' ab=x(a-\-h)» 

4. Transposing, &o./ x(a-{-b)=zad. 

5. Dividing, x^^ 

Er. (22.) Giyen (?i:fL±(£Zf)L_i*to find the value of x. 
(a-f-a:)*— (a— x)« 

1. Conditions. (a+z)^+i^.)i^ 

(a^a;)*-.(a— a:)* 

2. Clearing of fractions, 

8. Squaring, &c., 2a+^A/^?^^:^2ab^2bj^/¥=^. 

4. Uniting terms, (3+l)Va*— ^r'ssEoi — a. 

5. Involving, (i«+23+l)(a2—a:^=a«3»-2fl«3+fl«. 

6. Multiplying, 

a232_^aJ!^2a23_2^a:2+a«-a:«=:a3*«-.2a%+al 

7. Uniting terms, a^+2b3^+h^a^=^^^b. 

8. Evolving, a:4-*a:=2a//i5r 

9. Dividing, ar-=:__. 



Ex. (23.) Given ^^+V^ ^ Va- V^ ^^ ^ ^^^ ^^ 
value of ar. 

1. Conditions, ^"^^+^^^=:>^. 

2. Clearing of fractions, 

3. Evolving, 2a+2A/S^^=^=a:. 

4. Transposing, /i^a^—x=: — jr — . 

5. Clearing of fractions, &c., 4a* — ^ss^ — iax-^ia^. 

6. Cancelling, &c., • a^s=^ax — 4a:. 

7. Dividing, a;=4a — 4. 

8. Separating into factors, a:=4(a— 1). 
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Ex. (24.) Given I-+3— J h^f/c to find the value 



of a:. 



— 3=A/cr 



J? — 
— 1-3— 

2. Transposing, 

3. Involving, !f +3==!C+-~3+2 IlEZ^. " 

X X ^ X 



f^-^J? 






4. Canoelling, &o., 23— cs=s I 

4a'c 
5.. Involving, 4^— 43c4-c*= 43c. 

6. Cancelling, &c., 43*a:+c'a;=4a*c. 

7. Transposing and dividing, *=7irr^' 



Ex. (25.) Leta=4; £=128; dz=:2; £f=252, and n = 
the number of days required, and we have the following formula 
for its operation : 

Log» !>— Log, a , ^_ Log. 128— Log, 4 , ^_ 

Log. d "*'-^"~ ^ Log. 2 ■^^" 
2.107210-.602060 , ^ ^ ^ 
'*= :301030 +^==^ ^*^- 

In performing this question, it is not necessary to make use of 
the som of the series. 

Ex. (26.) Let a=1000; I,=5062.50 ; d=l.b, and «=: the 
number of terms. 

_ Log. 5062.50— Log. 1000 , ^ _ 3.704365— 3.000000 
^"" Log. 1.5 + .176091 + 

=5 sons. 

Ex. (27.) Let fl=r3, L=i, S=^, and n = the number of 
terms. 
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_, Los. a — Log. L , - 

Log, a— Log, i 



"Log. ((4i-*)=-y^)-(i^g-(^-3)=¥r ' 

Log. 3 = .477121 

i« i = —1.045757 

1.431364 
« -yt = .636822 

« -^ = .159700 

.477122 
1.431364-s-.477122=3 ; 8+1=4 = number of tenns. 

Ex. (28.) Let a=|, r=7, Z=8361|, and n= the number 
of terms. 

Thenn=^g\^^^^g'Vl= 
Log.r 

Log. 3861f— Log, i , ^ 

l^Ft +^- 

Log.8S61f = 3.526519 

« i =—1.801030 

4.225489 

"7 = .845098 

4.225489-5-.845098=5, 6+1=6, number of terms. 

Ex. (29.) By sabtracting the first term from the last, we have 
the difference of the extremes ; thos, | — 1==^. 

And, by dividing the difference of the extremes by the number 
of terms less 1, we have the common difference, ^ — (5— 1)=^^ 

=d. i+A=l; S+A==A; A+A=ii. 

The means, therefore, are f , -^j j^. 

Ex. (30.) S=z^(2a+dn^d)= 

S=?2?(2+400— 2)=100(400)=40,000,thesoin. 
A 

Er. (31.) . BJ^J^!^^^<iS>, «um of theBeriea 
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Ex. (82.) S=5(2a+(n-l)-d)=.4(40+(8— 1)— 5)=20m. 

A 

v /oox J 2S-2a7. 247-200 47 ,.- 

^•(^^•> '^=M;^=iT==2op=r)=3go==~"^°''^"- 

Ex. (34.) It is evident that the number of years mnst be in- 
finite. For, if the first term of a descending series be 20, and 
the second 19, and every succeeding term j^ of the former, it is 
certain that it will require an infinite number of terms to amount 
to 400. See Algebra, Art. 285. 

Ex. (35.) Let a; = the wine, and ^ = the water. 

1. Then, by first condition, z+Q : y+6 : : 7 : 6. 

2. Multiplying extremes, &c., 6ar-]-36=7y+42. 

3. Transposing, Qx — 7y=6. 

4. By second condition, a;— 6 : y— 6 : : 6 : 5. 

5. Multiplying extremes, &c., bx — 30=%— 36. 

6. Transposing, dx — %= — 6. 

7. By subtracting 6 times (6) from 5 times (3), we have, 

y=66,water, 

8. Putting y into (3), 6a:— 462=6. 

9. Transposing, 6a;=468. 
10. Dividing, a:=78,wine. 

Ex. (36.) Let a; =s the side of the larger stack, and y = the 
side of the smaller. 

1. First condition, a:^+y8a;=41x 20=820. 

2. Second condition, a^ — y*=9. 

820 

3. The (1) divided by xy, ^+f= • 

4. The (3) involved, ai'+2a^f+7/^^^-. 
Si The (2) involved, a?*— 2aY+2^=81. 

6. Subtracting (5) from (4), 4a:2y«=i^2)!-.81. 

7. Clearing of fractions, 4a:*y*=(820)2— Slary 

21^ 
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81aY 

8. Dividing by 4, aY=(410)* j-* 

9. TraMporing, aYH — J^=(410)». 

10. Comp. the square, 'Y+^^^^{-s) =i'^'^)*+{j) ' 

11. InTolying terms, 

^ . , 81^!^ ■ 6561 ,^o,.^ , 6561 _10764961 

81 .3281 

12. Evolving, aV-t-g^ -i- g "' 

-^^ . 3281 81 3200 -.» 

13. Transporing, a:y=±-g Y^^^nT" 

14. Evolving, a:y=20. 

820 820 

15. Putting xy into (8), ^+y'==i;r="20"^^"^' 

16. The (2), aj»— 2^=9. 
IT. Adding (15) and (16), 2a:»=50. 

18. Dividing, a:"=25. 

19. Evolving, a:=5. 

20. Putting X into (14), 5y=20. 

21. Dividing, y=4. 
5»X4=500; 500-5-20=L.25 = price of the greater. 
43X^=820; 820-S-20=I..16 = price of the smaller. 

Ex. (87.) Let x = the sum paid daily. 

a:X.06xl .06a: 

1. Interest for one day, 5gg — ^^"365' 

\. «^. , a:X.06x864 21.84 

2. Interest for 864 days, ^ ^^^ ='365"' 

« „ . . .06a: , 21.84 21.9a: 

8. Sum of tixe extremes, -365"*"l65"=^65"- 

^ Tx ,.. . 21.9a: ^ 10.95 

4. Half the extremes, Hfi5 "^ ^^ ^65 ' 

. ,, 10.95 „^, 3#85.8a: 

6. Multiplying, Tk-><^^^="365— 

6. Add'gprincipal,865x+?^^^=1000X1.06=1060. 

oOO 
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7. Clearing of &actioii8, 137210.&r=386900. 

8. Dividing, 2;=$2.819748. 

Ex. (88.) D A \ I W 



i ir 



Let A be the place where the first trayeller oyertook the geese, 
and W the place where he met the wagon ; also, let D be the 
place where the second trayeller was when the first was at J., B 
the place where he oyertook the geese, and C the place where he 
met the wagon. 

Let y be the rate they trayel per honr. The distance between 

2.6 10 
ABiab miles, and the geese took ' ■ -i hours in going it; in 

lOv 
which time B had gone oyer the space DB='- ^ miles ; there- 

o 

fore DA, the constant distance between the travellers, is 

lOy ^ lOy— 15 ., 

3 ■" ~3 "^®^' 

Again, AWss=2yj and, as J. is 50 miles firom Boston, TTis 50 

2t/ 
— 2y from it, and C is 81 -f^ miles from it ; whence CWis =: 

8y-57 ., 4 .^. . 32y-228 . ^, ^. , . ^ ^^ 

-^-s — miles ; ^ of this, or — 2^= , is the time which the 

wagon takes in going from IF to C, in which time the first travel* 

32v^— 288v 
ler will have gone ^ ^ — ^ miles. Now, this added to CW 

gives the distance between the travellers = — ot ^ 

miles. 

. ^ ,, 32j^-«156«— 513 90y-.135 

1. Consequently, -^ ^7 '^ 27 * 

2. Clearing effractions and uniting terms, we have, 

32y«— 246y=378. 
8. Dividing by 82, y-^lgy^^^ 

4. Completing the square; 

123y 15129 378 15129 27225 
^ 16 ' 1024 ""32 ' 1024'=1024' 
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i; !]» 1 • 123 165 

» m^ . . 165 , 123 ^ ., ,, ^ 

6. Transposing, y=±-32 +'82 ^ ^ ' ^' ^^ ^ 

^enoe they travel at the rate of 9 miles per hour, and the dis- 

tanoe between them is — ^^5=30— 5s=25 miles from Boston. 

Ex. (39.) L^t 2; =s the sum John deposits ; then 1000 — x 
will equal the sum Nathan deposits. 

Then, by formula, page 289 of the Book, 

1. Therefore, a:(1.05)^=TDl5D^=i(1.05)«. 

% Involying, 1.71032a:=1340.09-.1.34009a:. 

& Transposing, 3.050412;= 1340.09. 

4. Dividing, a;=:$439.30, John. 

5. Subtraotmg, 1000— 439.30=$560.70, Nathan. 

Ex. (40.) Let X = the width of the ditch. The contents of 
the ditch will be equal to the circumference of the garden mul- 
tiplied by 5 and a:, = 100x4x5X«=2000a:, and to this we 
must add 20 times the square of x for the comers of the ditch. 
The quantity of earth to be placed on the garden is equal to its 
0ur&oe multiplied by 2, = 100x100x2=20000. 

1. Therefore, 20a:2+2000a:=20000. 

2. Dividing, a:2+100a;=1000. 

3. Comp. the sq., a:»+100a:-f-2500==:1000+2500=3500. 

4. Evolving, a;+50=zfc59.1+. 

5. Transposing, x=±59.1— 50=9.1+ feet. 

Ex. (41.) Let 2; = the time B could reap the field.. 

Q 3000 

1. Then, -(1000)=2iiii--, = B received. 

X X 

2. And J(1000)=500, = A received. 

„ .. 1 3 a:-.6 , a:-6 _^^^. 500a:-8000 ^ 

received. 
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4. ??I5i=B forfeited. 

, 600a:-S000 2070 74S0a;-57000 .«..,, 
5- r T7r= iTm , = A forfeited. 



6. 



X 




19 " 


19x 






8000 

X 


T'-^- 




3?- 


4730ar 


67000 




207 " 


207 • 



7430x^67000 
19a: 



8. Completing the square, 

^ 7430x , 13801225 5700 , 13801225 2002225 

207 ' 42«49 "" 207 ' 42849 "" 42849 " 

n x^ 1 . 3715 , 1415 

9. Erolving, x-^^^^±r^^. 

10. TransposiDg, 

^= ±207 ' 207 '^''••^* ^^®' ^' ^^ ^^ ^'* ^^ 

11. Diyiding, 

Ex. (42.). Let x = the number of miles per hour. 
Then, — ss the number of hours. 

1. Therefore! 2^-qJ^. 

«— 2 X 

2. Clearing of fractions, 105a;— 6a:«+12ar=:105ar— 210. 

3. Beducing terms, a:^— 2z=35. 

4. Completing the square, 2^ — 22;-f l=35-{-l=36. 

5. Evolving, x — 1=6. 

6. Transposing, a:=64-l=7. 

Ex. (43.) Let x = 9, the difference between the hjpothenuse 
and the base. The difference between the hypothenuse and per- 
pendicular is 3 feet. 

Let X = the base, x-{-6 s= the hjpothenuse, and x-f 3 =: the 
perpendicular. 

1. Then, (x+df+x'={x+eY. 

2. Livolving terms, a;»+6z+9+a:'=a^+l2a;+36. 
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8. Cancelling, &o.» 

4. Completing the sq« 

5. Erolying, 

6. Transposing, 

7. Adding, 

8. " 



a:«-6a;=25. 
a:S-.6a;+9=25+9=36. 
ar— 3=6. 
2r«64-3=9, the base. 

9+3=12, the perpendicular. 
9-f-6=:15, the hjpothennse. 



Ex. (44.) Let x s= the number of copper colds, and 24 — x 
B the silver coins. 

1. Then, • 2i^X^=24x— a;' = value of the copper. 

2. And arX24— a;=24x— a:* = value of the silver. 

3. Conditions, 24«— a:»+24z— «*=48a;— 2a:«=216. 

4. Dividing, 24z— a:*=108. 

5. Transposing, a:>— 24i;=— 108. 

6. Completingtiiesq.,a:>—24x+144=— 1084-144=36. 

7. Evolving, a— 12=6. 

8. Transposing, 2=64-12=18, = copper. 

9. Subtracting, 24—18=6, = silver. 



^ ,^K^ A 800((1.06/- 

^^^■^ ^°° .06(1.06)> 


1) 1.06= 


.025306 
7 


1.06= .025306 
7 


1.50363— 
1 


.177142 


.177142 
.06=-2.778151 


.50368=r. 
300= 


-1.702112 
2.477121 


-2.055298 




2.179233 
-2.965293 




11674714= 
800 


3.223940 




1974714. A's offer. 


B,, _ 250((1.06)'-1) 
^^ .06(1.06)' • 


1.06= 

1.50368= 
1 
.50368=- 
250= 


.025306 

7 

.177142 


1.06= .025806 
7 


-1.702112 
2.397940 
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.177142 
.06=-2.778151 


2.100052 
=-2.955293 


-2.955293 


$1395.595= 8.144759 
800 


• 


2195.595. B's offer. 


200((1.06)»-1) 
^ .06(1.06)' • 

1.06= .025306 


1.06= .025806 
7 
1.50363= .177142 
1 


7 


.50363=— 1.702112 


.177142 


200=— 2.301030 


.06=-2.778151 


2.003142 


-2.955293 


-2.955293 




$1116.476= 3.047849 
1300 




2416.476. C'fl offer. 



A's, $1974.714; B's, $2195.595; C's, $2416.476; J)% 
$2500. D's offer is the best 



Ex. (46.) Let a; ess the age of the oldest son, and ^ = the 

youngest.. 

t- 

1. Then, by first condition, (a;+y)a;=:144., 

2. By second condition, (a:— y)y=14. 
8. Keducing (1), x^+xy=^l4A. 

4. Reducing (2), ay— ^=14. 

5. Subtracting (4) from (3), x^+f^UO. 

6. Transposing, a:"=130 — y*. 

7. Evolving, x=A/r60-^y'. 

8. Putting (7) into (4), 

yVTSD=^-^=:14. 

9. Transposing, yVl^O— y='=14+j^. 

10. Involving, 130y»-.y*=196+282/8+/ 

11. Transposing, &o., 2y*— 102y?5s:-r-196. 

12. Dividing, j^-.5V5=-98. 
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,« /, t^ ^ c, ^ . 2601 ^o , 2601 2209 

18. Comp. the sq., ^— 51y« | ^ =—98 | ^ ="4""* 

i>i IT I • . 51 47 

14. Eyolving, y» — 2"^T' 

AT ft! 

15. TransposiDg, ^=s--^+_=49. 

16. Evolving, y=:7. 



17. Substituting, a:=V130— y*. 

18. Putting y into (17), a:=V 130—49. 

19. Evolving; a;=VBE=9. 
The ages of his sons were 9 and 7 years. 

Ex. (47.) Let x and y s=: the two numbers. 

1. Then, by first condition, z+ys=20. 

2. Bj second condition, 2:'+2^s=2060. 
8. Evolving (1), a:«+2a:y+y«=400. 

4. Dividing (2) by (1), a:*— a:y+y»=103. 

5. Subtracting (4) from (3), 823^=297. 

6. Dividing, zyssz99. 

99 

7. Dividing by y, «= — . 

99 

8. Putting X into (1), — =20— y. 

9. Multiplying by y, 99=20y— y». , 

10. Transposing, y*— 20y=— 99. 

11. Completbgihe square, y*—20y4-100s=— 994-100=1. 

12. Evolving, y— 10=1. 

18. Transposing, y=104.1=ll. 

99 
14. Putting y into (7), x=:~z=z9. 

Hence the numbers are 9 and 11. 

Ex. (48.) Let x and y =: the two numbers. 

1. Then, by first condition, 3^-^xtf=:112, 

. 2. By second oondidon, rry— y'=:12. 

8. Subtracting (2) from (1), a:«+y>=100. 
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4. Transposing, 2:^=100—^*. 

5. Evolving, ^ x=A/lO{)—y'. 

6. Putting a: into (1), 

100-2r'+yV100-2r^=112. 

7. - Transposing, &c., ' yV100-jr^=12+y3. 

8. Evolving, 100y2-j^=144+2V-fy. 

9. Transposing and reducing, ^—38^2^—72. 

10. Completing the sq., j/*— 38^2+361=361— 72=289. 
H. Evolving, y2_i9_.|Y 

12. Transposing, j^=17+19=36. 

13. Evolving, y=6. 

14. Putting the value of y into (4), a:2=100-.86=64. 

15. Evolving, a:=8. 
Hence the numbers are 8 and 6. 

Ex. (49.) Let a: = the number. . 

1. Then, by conditions, a:-f-2VS=24. 

2. Completing the square, a:+2Vx+l=24+l=s25. 

3. Evolving, //F+l=5. 

4. Transposing, a/x=z^ — 1=4. 

5. Involving, a:=16. 

Ex. (50.) It is evident that the answer to this question will 
be twice that of the 37th. 

Therefore, . 2X$2.819748=$5.639496. 

Ex. (51.) We first find the solid contents of the plank. 
841x144.x 3=38504 cubic inches. 

If we suppose x to be the length of the box outside, then x — 6 
= the length inside. And it is evident that the contents of the 
plank will be equal to the difference of the cubes of these two 
quantities. 

Therefore, (a;— 6)»=(r*— 18a:2^108j:— 216) = contents in- 
side. 

And xy^xy^x=z7? z=z contents of a block whose dimensions 
are equal to the box. 
22 
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1. Then, 2:3_(^_i83^^io8a:— 216)=38504. 

2. Transposing and subtracting, a:^— 6;c=2016. -^ 

3. Completing the square, a:^^ 5^^9^2016 +9=2025. 

4. Evolving, a:— 3=45. 

5. Transposing, a;=45+3=48 inches. 

Ex. (52.) 62f IX 144x2^=22445 cubic inches in the plank. 

Let.x ^ the height and width of the box, and.42: = the 
length outside ; therefore, x — 5, x — 5, and 4a;— 5, will be the 
dimensions inside. 

1. Hence, a:Xa:X4ar— (a:— 5)(a;— 5)(4a:— 5)=22445. 

2. Multiplying, 4z»-(4z»— 45a:2+150a:-125)=22445. 

3. Subtracting, &c., 45:r2—150a;= 22445— 125=22320. 

10a: 

4. Dividing, &c., x^ —=496. 

R n *i, ^ 10a: , 25 .q«^25 4489 

5. Oomp. the square, or ^ — [—^=496+-^= . 

0. Evolvmg, X — q=-q-» 

n w . 67 , 5 72 ... , 

7. Transposing, a:=-7T-4-Q =-5-^24 inches, 

000 

the height and width of the box, and 24x4=96 inches, the 

length.. That is, the length is 96-~12=8 feet, and the height 

and width 24-^12=2 feet. 

Ex. (5^.) Let a; = the quantity of wine drawn off at first. 
Therefore, 20 — x = the quantity remaining, or the quantity of 
water in the second. 

Then, 20 : a; : : a: : ^jr s=r quantity of wine returned to the 

x^ 
first, and x — — will be the Second. 

rru 1. oA o/^ , ^ 20 a:«-20a:+400 ^, 

Therefore, 20 : 20— ar+^Tr • J -«- • a?r == *^® 

quantity of wine in 6§ gallons. 

1. Therefore, 

20a:-a:g a:«-20a;+400 2/ a;^-20a:+400 >^ 
~20 ^ 60 '^SV 20 / 
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2. Clearing of fractions and uniting terms, we. have 

60a:— 3a:2^aji_20x+400. 

3. Transposing, &c., 4a^*— 80a:+400=0. 

4. Dividing, a:*— 20+100=0. 

5. Evolving, a— 10=0. 

6. Transposing, 2;=10 gallons. 

Ex. (54.) As A has travelled 2| hours, at the rate of 4 miles 
an hour, it is evident he is 11 miles, or 44 quarter-miles, " ahead " 
of B, who travels 2 quarters of a mile the first hour, 3 quarters 
the second hour, and so on, gaining 1 quarter of a mile each 
hour< We have, therefore, the first term 2, the common difference 
1, and the sum of the series 44, to find the number of te;rms. 

To obtain this, we have the following formula. ' See Algebra, 
page 231. 

2d ^' 2 

Ex. (55.) Let x, a:y, a;^, xi^ = the jiumbers. 

1. Bj first condition, a:+a:y=15. 

2. By second condition, 2:^-1-2:^^=60. 

3. Separating into factors, f^{x-}-xy)=QO, 

4. Putting (1) into (3), 152^=60. 
5^ Dividing, y^=4. 

6. Evolving, y^±2, 

7. Putting y into (1), a;+2a:=3a:=15. - 

8. Dividing, x=b. 

The numbers, therefore, are 6, 2x5=10, 5x2^=20, 5X2" ' 
^40. 

. Ex. (56.) Let x-f 3y, a:+y, a;— y, a:— 3y = the numbers. 

1. By first condition, 2a^+lSf=2bO. 

2. By second condition, 2z^+2f=:lS6. 

3. Subtracting (2) from (1), 162/^=64. 

4. Evolving, 4y=it:8. 

5. Dividing, ^=±2. 
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6. Half of (2), x'+f^QS. 

7. Putting f into (6), a:3^4=:68. 

8. Transposing, a:»=:68— 4=64. 

9. EyoWing, x=S. 

The numbers therefore are, 8+6=14, 8+2=10, 8—2=6, 
8—6=2. 

Ex. (57.) Let a; = the number of yards. 

147 
Then s= the baying price. 

And :nM = ^® selling price. 

(x — iZ) 

1 n A-r 1^7 120i , 

1. Conditions, _==_^^„j. 

2. Clearing effractions, 588a:— 7056=481— :r2^12a:. 

3. Transposing and uniting, a:*+95a:=7056. . 

4. Completing the square, ^ 

. , ^. , 9025 ^_. _ , 9025 37249 
a:«+95a:+—p=7056+-j-=— — 

. -, , . , 95 193 

5. Evolvmg, ^■'"T^'F* 

193 95 

6. Transposing, *=-7» ^ssiQ^No.ofjdB. 

7. Dividing, - 147-r49=£3 per yard. 

Ex. (58.) Let x = the bushels of rye, and y = the bushels 
of wheat. 

1. Then, by first condition, x — y : y : : 100 : x. 

2. By second condition, x : x — y : : ^ : 4. . 

3. By equality, x :y : : 25y : x. 

4. Multiplying extremes, a^=2bi^. 

5. Evolving, - x=by, 

6. Putting X into (2). 5y : 4y : : y : 4. 

7. Cancelling, 5 : 1 : : y : 1. ' 

8. Multiplying extremes, &c., y=5.- 

9. Substituting, 2:=5^=25. 
There were 25 bushels of rye, and 5 bushels of wheat. 
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Ex. (59.) Let a:* and y* be the two numbers. 



1. By first condition, 

2. By second condition, 


0:^=48. 
0:3/2=36. 


8. Dividing (1) by a:, 


48 
, xy^—. 


4. Dividing (2) by y. 


36 

xy=s — . 

y 


5. Putting xy of (3) and (4) equal. 


48_86 


6. Dividing by 12, 


4j_3 

X y 
4y=Sx. 


7. Clearing of fractions, 


8. Dividing, 


Sx 


9. Putting y into (1), 


T-s. 


10. Clearing of fractions, &c.. 


a:«=64. 


11. Evolving, 


a:=4. 


12. Substituting, 


3a: „ 
y=^=3. 


The numbers, therefore, are 4^=16, 3*= 


=9. 


Ex. (60.) Let X = the greater, and y 


= the leas. 


1. By first condition, 


(x-y)?=48. 


2. By second condition, 


(x-y^==B. 


3. Dividing (1) by (2), 


l-e. 


4. Evolving (3), 


r-^ 



, 5. Clearing of fractions, a:=:±4^. 

6. Putting plus value of (4) and (5) into (1), (4y— y)4=48. 

7. Multiplying, &o., 12y=48. 

8. Dividing, ^=4. 

22* 
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9. Putting (8) into (5), ar=4x4=16. 

10. Hence the yalaes of a? and y are 16 and 4. 

11. But if a:=— 4y, 

12. Then a:=— 4x4=— 16. 

i n 

13. Putting the value of a: into (4), =■:— 4- 

14. Clearing of fractions, &o., ^=4. 

15. Hence x and y may be — 16, and 4. 

Ex. (6^.) Let X = the greater^ and ^ = the less. 



1. Then, by first condition, 

2. By second condition, 


a%=448. 
a:2^=392. 


8. Dividing (1) by x. 


448 


4. Dividing (2) by y. 


392 

y 


5. EquaHtyof(8)and(4), 


448 392 
X y 


6. Dividing, 


8_7 
X y 


7. Beducing terms. 


^-% 


8. Putting X into (2), 


?f=m. 


9. Dividing (8) by 8, 


t^.. 


10. Multiplying, 

11. Evolving, 


^"=392. 

y=^. 


12. Substituting, 


Z=-y-=8. 


Ex. (62.) Let ar and y be the numbers. 




1. First condition, 

2. Second condition, 


V27a:=27y. 
a:=27j^. 


3. Third condition, 
4; Fourth condition, 


,^m=Zy. 
X— 9j». 
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5. Value of a? in (2) and (4), 9y'=27y*. 

6. Dividing by 9a:», y=3. 

7. Substituting, a:=27y*=243. 
The numbers are 243 and 3. 

Ex. (63.) Let x = the side of the greater, and ^ = the side 
of the less. 

1. First condition, a^ — ^^=117. 

2. Second condition, x — ^=3. 

3. Cubing (2), * a:^— 3a;^+3ay'— j/t=27. 

4. Subtracting (3) from (1), Sz^y— 3a:y2=90. 

5. Dividing iuto factors, &c., xy(x—y)^BO. 

6. Dividing (4) by x—y, &c., 3ary=30. 

7. Dividing by'3, xysszlO. 

8. Squaring (2), a^-'2xy+f=9. 

9. Multiplying (7) by 4, 4a:y=40. 

10. Adding (8) and (9), a^+2xy-\-yz=A9. 

11. Evolving, a:-}-^i=it:7. 

12. Adding (11) and (2), 2a:=:10. 

13. Dividing, xsssb. 

14. Subtracting (2) from (11), fiy—4:. 

15. Dividing, y=2. 
Hence the sides of the stacks are 5 and 2 yards, respectively. 

Ex! (64.) S=|{2a+(»-l).-«i)=^40+(20-l).-2)= 
20 miles. 



Ex. (65.) Let a: = the longer side of the parallelogram, and 
y = the shorter side. 


1. Then, by first condition, 


a?+jr^=603=3600. 


2. By second condition. 


re : y : : 4 : 3. 


3. Multiplying extremes, &o., 


^ 3a:=4y. 


4. Dividing, i 


-4 


5. Putting y into (1), 


lV+y=8600. 
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6. Clearing of fraodons, ' 25j^=32400. 

7. Evolving, / 53^=180. 

8. Dividing, y=36. 

9. Sobstitating, x=y=48. 

10. Multiplying, ^ 36x48=1728 sq. rds. 

11. Dividing. 1728-f-160=10A. 3R. 8P. 

Ex. (66.) Let a: = the lady's age. 

1. Then, by conditions, 2^^/^—^^=^' 

2. Multiplying, &o., a:+2Vi=24. 

3. Comp. the square, a:-[-2A/54-l=24+l=25. 

4. Evolving, ^^4-1=5. 

5. Transposing, ^/xzszb — 1=4. 

6. Evolving, a:=16, lady's age. 

Ex. (67.) Let a; = the number. 

1. Then, by conditions, x+\ : a;-|-7 : : a:+7 : a:+19. 

2. Multiplying extremes, &c., a:«-|-20a:+19=^-Jrl4a:+49. 

3. Uniting terms, 6z=30. 

4. Dividing, a:=5. 

Ex. (68.) Let x and y s= the two numbers. 

1. Then, by first condition, a:4-y=12. 

2. Transposing, a;=12— y. 
8. Second condition, 12 — y : y : : (12 — y)—y : 40. 

4. Multiplying extremes, — 12y+2y2=480— 40y. 

5. Dividing, y*— 6y=240— 20y. 

6. Transposing, ^+14y— =240. 

7. Comp. the sq., y»+14y+49=240-|-49=289. 

8. Evolving, ^ y+7=17. 

9. Transposing, y=l7— 7=10. 

10. Subtracting, a:=12— 10=2. 
Hence the two numbers are 2 and 10. 
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£x. (69.) Let 2; = the larger number, and y = the less. 

1. First condition, a;y=54. 

2. Second condition, x : y i i a?+y ' 10. 

3. Multiplying extremes, &c., 10a:=a:y-j-y*. 



4. Dividing, ^^HLO 



1 
54 



6. Dividing (1) by y, xssz- 

y 

6. Putting a: into (4), ^='^^, 

y 10 



7. Substituting 54 for ocy^ 



54 54+y^ 



y 10 

8. Clearing of fractions, 540=54y-f-y'. 

9. Transposing, y'+54y=540=6x90. 

10. Multiplying by y, y*+54^=:540y. 

11. Transposing, y*=— 54^-|-540y. 

12. Adding mf, y*+90y2_9Q^_54^^54Qy^ 

13. Collecting terms, y*+90y2=36^+540y. 

14. Comp. the square, y*+90y2+2025=362r^+5402^+2025 

15. Evolving, f+4.b=^-\Ab. 

16. Cancelling, t^=Sy. 

17. Dividing, y=6. 

54 

18. Substituting, a:=-^=9. 

o 

Hence the numbers are 9 and 6. 

Ex. (70.) Let a; = the larger part, and 20—^ = tho less. 

1. Conditions, a? : (20— a:)^ : : 9 : 4. 

2. Expanding, a? : '4OO— 40a;4-a:2 : .. 9 : 4. 
3* Multiplying extremes, &c., 4ar^=:3e00— 360a:+9a:2 

4. Transposing, 5ar^=360a:— 3600. 

5. Dividing, a:2=72a:— 720. 

6. Transposing, ar»— 72a:=— 720. 

T. Comp. the square, a;*— 72a:+1236= —720+1236=576. 

8. Evolving, a:--36=:-t24. 

• 9. Transposing, a:=±24+36=l2. 

10. "Subtracting, 20—12=8. 

Hence tl^e two parts are 12 and 8. 
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Ex. (71.) Let a; = the larger part, and 24 — x = the less. 

1. Conditions, ,,. ^ : : : 9 : 1. 

24 — X X 

^ Multiplying extremes, &o., — = — ^ . 

^d X X 

3. Clearing effractions, a:2=5184— 432a:+9a:«. 

4. Transposing, &c., ga:*— 4322:=— 5184. 

5. Dividing, a^ — 54a:= — 648. 

6. Comp. tiie square, a:*— 64a;+729=— 648+729=81. 

7. Evolving, a;-.27=db9. 

8. Transposmg, a;=zt9+27=18. 

9. Subtracting, 24—18=6. 
Hence the numbers are 18 and 6. 

Ex. (72.) Let 2; = the larger part, and 14-^2; = the less. 

1. Conditions, a? : (14— 2;)* : : 9 : 16. 

2. Expanding, a? : 196— 282;+2:2 : : 9 : 16. 

3. Multiplying extremes, &c.,' 16r»=1764— 2522:+92:*. 

4. Dividing, 2;2+362:=252. 

5. Comp. the square, a:2+362:-f.324=252+ 324=576. 

6. Evolving,' 2:+18=i:24. 

7. Transposing, 2:=i:24— 18=6. 

8. Subtracting, 14r— 6=8. 
Hence the parts are 6 and 8. 

Ex, (73.) Let 2: x= the larger part, and 12—2; = the less. 

1. Conditions, a:*4-I5^* : 2:^—15=]? : : 5 : 3. 

2. Expanding, 

a:2^144— 242:+a;« : a:*— (144+242:+2:2) : . 5 : 3. 

3. Cancelling, 2x^+lU-'24x : 242;- 144 : : 5 : 3. 

4. Multiplying extremes, &c., 

6a:2_72a;+432=1202;-720. 

5. Reducing terms, 2:"— 322;=— 192. 

6. Comp. the square, 2:«—322;+256=— 192+266=64. 

7. Evolving, 2;— 16=db8. 

8. Transposing, 2;=db8+16=8. 

9. Dividing, 12—8=4. 
Hence the two parts fere 4 and 8. 
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Ex. (74.) Let x and y represent the two numbers. 

1. First condition, xy=\.% 

2. Second conditipn, a^+j^ : (x-j-y)' : : 91 : 343. 

3. Expanding, Q?-\-f : af^+Sa^y-\^Zxf-\-f : : 91 : 343. 

4. Dividing by 7, a;34-2^ : a^+Sx^y+Bxf+f : : 13 : 49. 

5. Multiplying extremes, &c., ** 

49(2;8+2^)=13(r'+3rV+3a:2/*+2/'). 

6. Dividing by x+y, 49(a^'—xy+f)=lB(2^+2xy-^y'). 

7. Multiplying, ^9x^—^9xy+4:9f=lSx^+2Qxy+nf. 

8. Collecting terms, &c., 362r^— 75a:y=— 36^*. 

9. Dividing by 36, a^^^^^f, 

10. Completing the square, 

25^ 62V__ , 625j^_4V 
12 "^ 576 ~ * "*" 576 ""576* 

11. Evolving, ^-S=5f- 

12. Transposing, ^=lf,+'^-'i!=t 

12 

13. Dividing (1) by x, • x= — . 

14. Values ofx in (12) and (13), ^=?=~. 

15. Clearing of fractions, 4y^=36. 

16. Dividing, y*=9. 

17. Evolving, y=;3. 

12 

18. Substituting for y, a:=-jT-=4. 

t> 

Hence the larger number is 4, and the smaller 3. 

Ex. (75.) Let a: = the larger number, and y = the less. 

1. First condition, a:y=120. 

2. Second condition, ^1^8x^+5=300. 

3. Multiplying, a;y+82/+5a:+40=300. 

4. Value of flj'in (1), a;= . 

y 
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5. Putting xyjnio (3), 

120+8y+5^— V40==300. 

6. Clearing of fractions, 

120y+82^+600+402^=300y. 

7. Collecting terms, y* — ^ssz-^lb, 

\> r, ,...,. ^ 35« , 1225 ,, , 1225 25 

8. Completing the sq., y' — ^-^=_75-f-^=jg. 

35 5 

9. Evolving, y—— =-. 

,/v m . 5 . 35 40 ,^ 

10. Transposing, y=j-j-— =—=10. 

11. Dividing, 120-^10=12. ^ 
Hence the larger is 12, and the less 10. 

Ex. (76.) Let re = A's stock, then a:+60 == B's stock, and 
a:— 68 = C's stock. 

1. By conditions, 2j:+60 : 2a:— 8 : : 5 : 4. 

2. Multiplying extremes, &c., 8a:+240==10a;— 40. 

3. Collecting terms, a:^=140, A's stock. 

4. Adding, , 140+60=200, B's « 
' * 5. Subtracting, 140—68=7.2, C's " 

Ex. (77.) Let x and y represent the stock of each respectively. 

1. The first condition, a:+150 : 2^—50 : : 3 : 2. 

2. Multiplying extremes, &c., 22:-|-300=3y— 150. 

3. Second condition, a:— 50 : y+100 : : 5 : 9. 

4. Multiplying extremes, &c., 9a:— 450^5y-J-500. 

5. Multiplying (2) by 9, 18a:+27'00=27y-1350. 
• 6. Multiplying (4) by 2, 18a:— 900=102^+1000. 

7. Subtracting (6) from (5), 3600=17y— 2350. 

8. Transposing, 17^=5950. 

9. Dividing, 2^=350, B's stock. 

10. Putting y into (4), 9a;— 450=5 X 350 + 500. 

11. Uniting terms^ a:=306, A*8 stock. 
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Hx. (78.) If the first of the two numbers be a;, it is eyident 

that the other will be -=-. And if the first of the second two 


numbers be y, the corresponding number will be -J^. 

o 

1. Therefore, by first condition, x+y : — -j— J- : : 9 : 13. 

2. Multiplying extremes, &c., 13a;+13y=-^ — h^^y* 



3. Clearing of fractions, 65z-f-65y=63z+75y, 

4. Uniting terms, 2a;=10y. 

5. Dividing, a:=5y. 

6. By second condition, f _-|--Jl j— (a:-|-y)=16. 

7. Substituting, 7y4.-|_/5y+y)=:i6. 

o 

8. Multiplying by 3, (21y+5y)— (15y+3y)=48. 

9. Collecting terms, 8y=48. 
10: Dividing, y=6. 

11. Putting y into (5), a:=5x6=30. 

12. Substituting for a; and y, 5 : 7 : : 30 : 42. 

13. By Conditions, 3 : 5 : : 6 : 10. . 
Hence the first two numbers ai:e 30 and 42, and the last two 

numbers are 6 and 10. 

Ex. (79.) Let the proportion be a; : y. 

1. Then the cost of x-\-y gallons =10a:+4y. 

2. And the selling price =lla:+lly. 

3. The gain will be z=x+ly, 

4. By conditions, 10a:+4y : x+ly : : 100 : 43f. 

5. Multiplying extremes, &c., 43|(10a;4-4y)=:100(z-|-7y). 

6. Dividing by 6^, 7(10«+4y)=16(a;+7y). 

7. Multiplying, • 70z+28y==16a;+112y. 

8. Dividing, 9a;=14y. 

But if 9a;=14y, it is evident that the ratio of a; to y will be as 
14 to 9. There must therefore be 14 bushels of wheat to every 
9 bushels of barley. 
23 
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Ek. (80.) Let the three numbers sought be represented by x^ 
y and z, respectively. 

Then, as x days : a days : : 1, th& whole work : -, the part 
performed by A in a days. 

And as y : a : : 1 : -, the part performed by B in the same 
time. 

Again, as a; : 3 : : 1 : -, part performed by A in 5 days. 

And as 3r : ^ : : 1 : -, part performed by C in i days. 

Again, as y : c : : 1 : -, part performed by B in c days. 

/J 
And as z : c : : 1 : -, part performed by C in c days. 

Therefore, we have, by the question, 

— I — =1, the whole work. 
X y 

'—J — =1. the whole work. 
z z 

— I — :=1, the whole work. 
y' z 

Let the first of these equations be divided by a, the second by 
3, and the tnird by c, and we have 

X y a 
x^z b 

y z c 
Add the above equations together, and divide their sum by 2, 

because each man's labor is reckoned twice, and we have — I — f- 

X y 
1111 
z""2a'^~2A "^57* From this, if each of the three last equations 

be successively subtracted, we have 
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1 1 11 hc-~ajc-\-ah 

That is, a:=T— ; r = the time A would dig the cellar. 

1/= ■ . , = the time B would dig the cellar. 

^ ab-^bc—ac ^ 

2abc 

3r=i=— r-^ ;- = the time C would dig the cellar. 

ab-^ac—bc ° 

2abc 

And -r-T -r- = the time A, B, C, would dig the cellar. 

ab-j-ac-^bc ° 

Ex. (81.) 163-46=108; 108-5-2=54, A received. 54+ 
45=99, B received. 

Let X = A's stock ; then, 

1. CoDditions, 153 : 64 : : 833 : x. 

2. Multiplying, &c., 153z=64x 833=44982. 

3. Reducing terma^ a:=$294, A's stock. 

4. Subtracting, 833— 294=$539, B's stock. 

Ex. (82.) Let x ^ the lady's age, and y = the gentleman's. 



1. First condition, 

• 


.-4=^. 


2. Second condition. 


a;+4^y— 4. 


3. Clearing (1) of fractions, 


2x— 8=y+4. 


4. Subtracting (2) from (3), 


a:— 12=8. 


6. Transposing, 


«=20. 


6^ Substituting, 


20+4=y— 4. 


7. Transposing, &c.. 


y=28. 



Hence the lady's age was 20, and the gentleman's 28 years, 

Ex. (83 J We have in this question a right-angled triangle, 

where the base and the sum ofthe perpendicular and hypothenuse 

, are given to find the perpendicular. That is, we have the sum 
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of two nombers and the difference of their squares given to find 
those numbers. 
Let a; = the longest side. 

1. Then, by conditions, 

2. Evolving, 

3. Subtracting, &c., 

4. Beducing terms, 

5. Subtracting, 



aj«-(2304-96a;+a:«)=:576. 
96a:-2304=576. 
a:=30. 
4S— 30=rl8 feet 



/ 


^ 


1. 


X 


/ 




L-'^- 


V 


F 


p 


^ 

y 



Ex. (84. Let ACD represent a drde containing the whole 
farm, and FLD a circle contain- 
ing one of the son*s farms. As- 
sume the diameter of the son's 
fiirm to be 10 rods; then the 
contents will be lOXlOX 
.785398=78.6398 square rods. 
One-fourth part of this will be 
the contents of the quadrant FX, 
KE. That is, it will contain 
78.5398-^4=19.634954 square 
rods. 

But the contents of the square BKEF will be 5x5=25 
square rods ; therefore the contents of the figure FBKL will be 
25—19.634954=5.365046 square rods. This figure, FBKLy 
will represent one-fourth part of thq wife's farm. But, as her 
farm contained 160 square rods, this figure may be considered 
as containing one-fourth of her skare, 160-^4=40 square rods. 
And, as all similar figures are to each other as the squares of 
their homologous sides, therefore, as the contents of the assumed 
figure FBKL is to the exact quantity which it should contain, so 
is the square of the semi-diameter of the assumed circle to the 
square of the semi-diameter of the required circle. 

Therefore, as 5.365046 : 40 : : 5^ : 186.39169 = the square 
of FE or DE, and V 186.39169=13.652= FE or DE. As 
BKEF is a square, and BE its diagonal, therefore BE will be 
equal to the square root of twice the. square of FE. 
13.652x13.652x2=372.754208. 



MISCELLANEOUS QUESTIONS. 



271 



A/37tJ.754208=19.306842=:E5. 

19.306842+13.662=32.958=5A 

the semi-diameter of the circle ACD, and 2x32.958=65.910= 

its diameter. Therefore, 65.916x65.916x.7854=3412 poles, 

= 21 acres, 1 rood, 12 poles, the contents of the whole farm. 

As the diameter of each of the son's farms is 2Xl3.652=s 
27.304 rods, the contents of each will be 27.304x27.304x.7854 
=585^ square rods, = 3 acres, 2 roods, 25 j. poles, or rods. 

The four sons will, therefore, have 4x585j-=2342 square 
rods. We now subtract what the sons and wife received from 
the contents of the whole farm, and one-fourth the remainder is 
what belongs to each daughter. 3412— (2342+160)=910 ; 
910-T-4=227J poles, = 1 acre, 1 rood, 27^ poles. We there- 
fore find the farm contained 21 acres, 1 rood, 12 poles. 
Each son had 3 acres, 2 roods, 25^ poles. 
Each daughter had 1 acre, 1 rood, 27 j- poles. 

Ex. (85.) Let ABC be an equilateral triangle, whose sides 
measure respectively 100 feet, 
let the tower at A be 40 feet 
high, the one at B 45 feet, and 
the one at C 55 feet. 

Bisect AB in D, BC in E, 
and CA in H. Draw CD, BH, 
and AE, The point M will be 
the centre of the triangle, and 
the lines MA, MC and MB, will 
be equal to each other. The 
lines CD, BH and AE, will each J^ 
be a/TIR52=5IP= 86.60254 feet. 
86.60254 = 28.86751 feet. 

As the tower A is 40 feet high, and the one at B 45 feet, we 
first ascertain the point F, which shall be equally distant from 
the top of the tower A and the top of the tower B. The tower 
5 is 5 feet higher than A, and if half the height of A be added 
to half the height of B, the sum will be 42.5 feet. 

Therefore, 100 : 5 ': : 42.5 : 2.125 = the distance from 
23^ 




^ D 

MD will be one-third of 
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D to F. Let F, then, be a point in the AB, which is 2.125 feet 
from D, and is at equal distances from the top of the towers A 
and B. ^ 

AF will be 52.125 feet, and FB 47.875 feet. 

Draw FL parallel to DC; any point in the line FL will be 
equally distant from the top of the towers A and B, By a pro- 
cess similar to the above we find the distance EG to be 5 feet. 
Thus, 100 : 10 : : 50 : 5 feet = EG. 

Draw GK parallel to EA ; and, as the point G is equally dis- 
tant from the top of the towers B and C, it is evident that, if any 
point be taken in the line GK^ it will also be equally distant from 
the summit of said towers. Let this point be N. We have before 
8ho¥m that any point in the line FL will be equally distant from 
the top of the towers A and B, Let this point be N, Therefore 
the point N is equally distant from the summit of the three towers 
at A, B and C. 

SPNia an equilateral triangle, and its perpendicular height 
RPy which is equal to GEy is 5 feet. The ratio of the side of an 
equilateral triangle to its perpendicular height is as 1 to .8660254^ 
That is, Vl-.i!5=.8660254. 

Then, as .8660254 : 1 : : RP : NP = 

.8660254 : 1 : : 5 : 5.773502 = NP. 

Again, as .8660254 : .5 : : 2.125 : 1.226869=Pr. 
iVP+Pr+rJP==5.778502+1.226869+28.86751=:35.86788 
=FZV. 

As FNB is a right-angled triangle, NB will be equal to the 
square root of the sum of the squares of FN and FB. That is, 

JVB=V(iVF'+i^B»)==V(35.86788P+47.8752)= 
V (3578.52044069). 

If to this we add the square of the height of the tower jB, and 
extract the square root, we shall have the length of the ladder; 

3578.52044069+(45«=2025)=5603.52044066; 
V(5603.52044066)==74.856 feet, the length of the ladder. 

5603.52044069--1600=4003.52044069=V(4003.52044069) 
=63.2733 feet = the distance from the foot of the ladder to the 
base of the first tower. 5603.52044069^2025=3578.52044069. 
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V(3578.52044069)=:59.8204-,distance from the base of the 
second tower; 5603.52044069- 55^=257 8.62044069; 
a/(2578.52044069)=50.779 feet from the base of the third tower. 
Thus, we find the distance from the foot of the ladder to the 
base of the first tower is 63.273+ feet ;' second tower, 59.820+ 
feet; third tower, 50.779+ feet ; length of the ladder, 74.856+ 
feet. 

Ex. (86.) Let AB=c ; AC=h ; BC=za ; x=:AD. 

Fig. 3. 

B 



1. Therefore, 

2. Now, 

3. Also, 

4. Whence, 




5. Therefore, 

6. And 



^2+^ 

2c 
a2+c2-^ 



-=AJD. 



c — a;= 



2c 



'=BD. 



. Ex. (87.) ^3=1.7320508; 20+30+36=86. 

86-T-1.7320508=49.65$^f ; 49.652x2=99.304+ feet 

E^. (88.) 13+23+33+43+53=^?l(!^ 
225X16=$3600. 

Ex. (89.) Let x represent the thickness of the crust. Then 
V 36— 12a; = the semi-base of the loaf. 

And (6X6X3+6X6)6X.5236=452.3904, contenta of Uhe 
krge loaf. By dividing the large loaf by 2, we have the contents 
of the smaller loaf = 226.1952 cubic inches. 

The folbwing will therefore -be the equation for the smaller loa£ 
((36-12a;)«+(6— 2a:)«)x(6'^2a:).5236=226.1952. 
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We divide this equation by .5236 and we obtain, 
((3Q^12xf+(Q-2xY) X (6-2a:)=432. 

By dividing by 2 we have, 

((36-12a:f-j-(6-2a:)2)X(3-a;)=216. . 

By reduction, 2^—lS2^+Slx'-'b4=:0, 

We fir^t suppose a; = 7, or 8 ; and substituting these supposed 
values of a: we have, (J)^— 18(.7)2+81(.7)— 54=0.* 

Evolving, .343— 8.82+56.7— 54=— 5.777, first error too 
small. 

tiecond value of a;, (.8)— 18(.8)2+81(.8)— 54=0. 

Evolving, .512— 11.52+64.8— 54=.208, second error too 
small. 

Then 5.5 : .1 : : .2 : .003, correction to be added to .8 ; thus, 
.8+.003=.803. This value of x we find too small, and we sup- 
pose X = .803 or .804. 

Then by the supposition, (.804)^— 18(.804)2+81(.804)— 54=0. 
Evolving, .519718464— 11.635488+65.124-54=+.00823, 
second error too large. 

Therefore, .054 : .001 : : .004 : .00007407, correction to be 
subtracted from .804; .804— .00007407=. 8039, near the value 
of a:. This value oT a: we find too large. 

Again, suppose x = .80387, or .80386. 

By supposition, (.80387)^—18 (.80387)»+81(.80387)— 54=0. 

Expanding, .519466402520603-11.6317255842+65.11347 
— 54=+.00121, too large. 

2nd supposition, (.80386)— 18(.80386)«+81(.80386)— 54=0. 

Expanding, .519447016552456-11.6314361928+65.11266 
—54= +.00067, too large. 

Therefore, .00054: .00001 : : .00067 : .00001 to be subtracted 
from .80386; .80386— .00001=.80385=a;, very near. 

Note. —This answer is true to less than que hundred-thou- 
sandth part of an inch. Assuming the above to be the thickness 
of the crust, we find the contents of the loaf to be 226.19465 
cubic inches; whereas, the exact contents are 226.1952 cubic 
'nches, making a difierence of .00055 of a cubic inch. 
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Ex. (90.) Let^C=100; 5D=5 80.27+, or A/^i43|; £:F= 
32, and x=BA, to find AB, BC, and DC. 

By similarity of triangles, and the rules of proportion, we find, 

lUf.4. 



S:e: imia. 




S: e: : o : z. 




S : e : : to : z. 


^ 


S : e : : w : r. 




S:e: : o : r. 




S:e:: c : y. 




S:e: : a:n. 




S:e: :m: a. 




S : e : : a'\-m : 


a+?i. 



Or, AG : FE ::FE: BH. 
Therefore, a:— 32 : 32 : : 32 






1024 



=DH. 



«— 32' 

C3P=10000 ; a2=i=322=1024, therefore wi?i=1024. ^ 

, ^ 1024 ^ 1024 

And wi= , and ?i=r . 

n m 

2)IF=6444|; therefore, CZ2-BF=10000-.6444|=3555|. 

And g2+^=S2+5i'+3556|.. 

^32+l^y=(32+n)«+3555f 

Expanding, 1024+^^+^5^^=1024+647i+n2+3555|. 

65536 ^104857^ ,^ , ^yo^^^^ 
[ _ — =64w4-7i^+3555f . 

655367i+i048576=647i34-7i*+3555|7i2. 

7i4^64^8:|.3555|^2_65536^^1048576. 
This equation is reduced by cubic and higher equation. 
Let ?i = 21 and 22. 
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-1876256 


= 65536n = 


—1441792 


1568000 


= 3555fn* = 


17208881 


592704 


= 64>^ == 


681472 


194481 


= n* = 


2S4256 


978929 




11948241 


1048576 


' 


-J048576 



—69647 



1462481 



1462481+69647 == 215895|. 
2158951 : 1 : : 69647 : .3+. 
n=2l+.B=:2li=DH; 1024-5-21i=48=^G. 
32+21^=53i=CD/ 32-f-48=80=iUB. 
10000—6400=3600; //B500=60 J5C. 



Ex. (91.) Let BCE represent the conical glass, and NAD a 
ball put into it. , ^e-^ ir 

Let BC=6 inches, J?i2=2^, i2E=s6, 
and AF the semi-diameter of the ball = 
2 niches. 

Then 5X5X2X785398=39.2699= 
the cubic inches in the glass ; 39.2699 
-2-5:^7.85398= the quantity of water 
in the glass. 

Let 2; = the axis of the ball that will 
be immersed m the water. 

And (3xI-25xP).5236=6.2832r»— 1.0472a:» = contents 
of that part of the ball, GKy HP^ that will be immersed in the 
water. 

Then, by similarity of triangles, &c., we find, 

1. BR I RE. I AF : AEz=2i : 6 : : 2 : 4t=AE. 

2. RW+EIP=EJE?; 6.25+36=42.25; ^1235=6.5 
=BE. 

. S. BRiBEi: AF: FE ; 2^ : 6.5 : : 2 : 5.2=EE. 
4. FE^FP=PE; 5.2— 2=3.2=P£. 
Then, as all similar solid bodies are to each other as the cube 
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of their homologous sides, therefore, as the cube of the height of 
the glass is to its contents, so is the height of the water in the 
glass ai^er the ball is in it to the quantity of water added to the 
contents of that part of the ball which is immersed. 

5. Hence 6^ : 39.2699 : : ^1¥: 7.85398+6.2832a:2 
— 1.0472ar^= 

6. 216 : 39.2699': : 52.313624 : 7.863984-6.2832a:» 
— 1.04722;3^ 

7. But 216 : 39.2699 : : 52.313624 : 9.51088. 
If we suppose x in (6) to be = .54, 

8. Then, 216 : 39.2699 : : 52.313624 : 7.85398+ 
6.2882 X .54^-1.0472 x .54«= 

. 9. 216 : 39.2699 : : 52.313624 : 7.85398+1.83218112 
—16489. 

' 10. 216 : 39.2699 : : 52.31^624 : 9.52127. But this number 
by the supposition should be the same as in (7), but we find it 

11. 9.52127— 9.51088=.01O39 too small. 
Again, suppose x equal to .55, 

12. Then 68 : 39.2699 : : (3.2+.55)* : 9.585063. 

13. Or, 216 : 39.2699 : : 52.734375 : 9.585063. 

And, putting the last supposed value of a; into (6), we have, 

14. 216 : 39.2699 : : 52.734375 : 7.85398+6.2832(.55)» 
— 1.0472(.55)». 

15. Or, 216 : 39.2699 : : 52.734375 : 7.85398+1.900668 
—.1762279. 

16. Therefore, 216 : 39.2699 : : 52.734375 : 9.57842. 

But, by the supposition, this last number should have been the 
same as in (12). 

• 17. Therefore, 9.58506-9.57842=.00664+. 
We, therefore, find the last error to be .00664 too large. 
First error, —.01039 

Second error, +.00664 

18. Sum of the errors, =.01703 : .01 : : .01039-: .006. 

19. M+MQ=^MQ, 'Answer. 

That is, the axis of the ball will be immersed ^j^^ of an inch 
in the water. 
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Ex. (92.) To obtain the correct answer to this question, we 
place 144 balls on the bottom of the box, and on these we place 
121 balls, aAd then 144, and so on ; the layers of balls containing, 
alternately, 144 and 121. And when we have filled the box up 
to the 11th inch, we find we have 

8 layers of balls, containing each 144=1152 balls, 
and 7 layers, each containing 121=847 balls. 

We find the number of layers in the eleven inches by dividing 
11 by the square root of .75=.707+ ; thus, .11-^.707=15. 

We now wish to find the number of balls that can be placed 
above the 11th inch. On the fixst 8 inches we can place 5 rows 
of 12 each s= 60, and 4 rows of 11 each = 44. And on the last 
4 inches we have sufficient space for 4 rows, each containing 12 
balls = 48. 

Hence, the box wiU contain 1152+847+60+44+48=2151 
balls. 
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The publisher invites the attention of Teachers and School Com- 
mittees to this valuable series of Arithmetics, and especially to the 
important improvements which have recently been made. 

I. MENTAL ARITHMETIC. 

This book, as its title indicates, is strictly mental^ and designed for 
children ; and while it is sufficiently simple and easy for " beginners," it 
advances with gradual steps till it presents to the learner all the Tables 
in simple and compound numbers, and many ingenious and practical 
questions under them, and also several sections in simple fractions, the 
whole being admirably adapted to the capacities of young scholars, and 
to prepare tliem for the next book of the series. 

II. INTRODUCTION TO THE NATIONAL ARITHMETIC. 

This book consists of mental and written Arithmetic, " on the Induc- 
tive SrsTEM, combining the Analytic and Synthetic Methods." 

T4ie present edition has been thoroughly revised and entirely re- 
written, and nearly 150 pages of new matter have been added. The 
foUowing ,are some of the prominent features of this work. 

1. The arrangement is strictly progressive and philosophical, no prm- 
ciple hems anticipated. 

2. The language is simple, precise, and accurate, rendering the rules, 
definitions, and illustrations, intelligible to the pupil. 

3. The examples are eminently practical, and adapted not only to 
illustrate and fix in the mind the principles which they involve, but also 
to interest the pupil, exercise his ingenuity, and inspire a love for the 
science. 

4. The reasons for the operations have been shown, and the learner is 
led to look into the philosophy of the subject, rather than perform me- 
chanically operations which he does not understand. 

5. The subject of Cancellation is more fully treated, it is believed, 
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than in any other work of the kind. Tlie principles upon which it de- 
pends, and the diiferent modes of operation are fully developed, and its 
application and use are made perfectly clear to the scholar. 

6. Several subjects not in the former edition, have been added in this ; 
a^, Ratio, Duties, Profit and Loss, Factors, Progression, Annuities, &c. ; 
and others, bb. Notation and Numeration, Interest, Proportion, Ebdrac- 
tion of the Roots, and their application, have been greatly extended and 
improved, making the book st^ffudenily extensive/or Common Schools. 

7. Questions have been inserted at the bottom of the pages, designed 
to direct the attention of teachers and pupils to the most important prin- 
ciples of the science,, and fix them in the mind. 

III. THE NATIONAL ARITHMETIC. 

This book is designed more particularly for advanced scholars in our 
Public Schools, Hi^ Schools, and Academies, and, like the Introduc- 
Tioir, combines the Analytic and Synthetic Methods. It wajs 
revised in 1847, and contains the most valuable modem improvements. 

In describing its prominent characteristics it may be remarked, — 

1. That it is a complete system of itself, comprising all the elemen- 
tary Rules, as well ajs those pertaining to the higher branches of the 
science, together with a full illustration and demonstration of their 
principles, and contains, it is believed, a greater amount and variety of 
matter strictly arithmetical, than can be found in any other treatise of 
the kind. 

2. It embraces a large amount of mercantile information not usually 
found in arithmetics, but important to those destined for the warehouse 
or counting room. 

3. The Custom House business, carefully prepared by officers of the 
Boston Custom House, the Philosophical and Geometrical Problems, the 
articles on Banking and Exchange, are full, and have passed under the 
revision of those who are well acquainted with these respective de- 
partments. 

Of the entire Series of Arithmetics thus briefly described, ^e have 
ample testimony from many of the most intelligent School Com- 
mittees and Teachers in New E^ngland and elsewhere, ihat U is belter 
adapted than any other before the pvblic, to secure to the pupil mental 
discipline, thorough knowledge of the principles of the science, andfacil- 
iiy in their applicaiiorL 

The great popularity of Greenleaf 's Arithmetic is indicated by the 
fact that it is now in general use in the best schools throughout New 
England, including the several State Normal Schools, in Massa- 
chusetts, in New York City, and m hundreds of academies and select 
schools in various sections of the United States. 

Two editions of this Aritlmietic, one containinff the answers in the 
book, and the other without them, are now published. 

Complete Keys to the Introduction and National Arithmetics, 
containing full solutions and explanations, are prepared^ the con- 
venience of teachers only. 

Copies of the work will be furnished for examination, on application 
to the Publisners, Robert S. Davis & Co., 118 Washington Street, 
Boston, or to Sanborn & Carter, Exchange Street, Portland. 
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The attention of Teachers and Superintendents of Schools^ is respectivdy invited ^ 
to this popukar system of Arithmetic^ which is well adapted to all classes of students, ' 
D;^ Copies of the work ftrfiishtd for examination^ on application to the Publisher, 
To those who have not had an opportunity to examine tie work^ the following te8tim(h 
nicUs from eminent teachers, indicating some of its peculiar excellences^ are submitted: 

Phillips Academy, Andover, May 15, 184G. 

Your " National Arithmetic " has been used as a text book in this Institution for 
wveral years. We had previously made trial of several different syBtems, and the 
comparison has satisfied us that your work possesses decided advantages over all 
others now inuse. 

One of the peculiar excellences of your book is, that the examples are so con- 
«tmcted and diversified as to exhaust the suhject. It vrould be almost impossible for 
a pupil to perform your examples in course, and remain i^orant of any of the 
important principles of the science. Your work is also happily adapted to accom 
plish a still higher and more important object, — mental discipline. There art 
various other points to which I might allude, as the originality of your examples 
their practical character, &c. ; but the crowning excellence of your system is, thai 
It works weU in the school-room. 

We have used your " Introductory Arithmetic " in our preparatory department 
for the last two years, and find it to possess substantially the same valuable qualitier 
that characterize the larger work. W. U. Wblls, 

B. Greenleaf, Esq. Instructor in English Department. • 

Prom MarshaU Con4znt. Esq,, Principal of Framingham Academy, — formerly a 
Teaaker in one of the Public Schools, Boston, 

After giving Greenleaf 's Arithmetic and Introduction a pretty thorough examina- 
tion, I concluaed to give them a trial ; and it has been attei^dea with success. The 
definitions and rules, both in the National Arithmetic and Introduction, are stated 
with admirable clearness. A feature of these works^ which pleases me much, is the 
Selection of such examples as fully illustrate the principles, ana teach a skilful applica- 
tion of the rules of arithmetic. The " Mental Arithmetic '* by the same author, is 
well arranged and perspicuous, and goes so far as to prepare the pupil to enter with 
ease the next work of the series. I particularly like the tables, ana the application 
of them in the latter part of the book. In publishing all the works of this author, 
I feel that you are doing good service to the cause of education. 

Framingham, July 3, 1845. Marshall Conant. 

The Mental, Introductory, and National Arithmetics, by Mr. Greenleaf, have been 
for some time used in the school under my charge ; so that, from experience I can 
speak freely of their merits. The rules are given in clear and precise language ; 
illustrated where necessary by examples ; and furnished with so many questions, 
skilfully varied, as to render it impossible for any one, after fairly going through the 
series, to be without a competent knowledge of the subject. 

These observations apply particularly to the National Arithmetic. Its efSciency 
is acknowledged wherever it has been used. During the last six years I have had 
scholars in every stage pf progress, and I have invariably found that it furnished all 
the information which they desired, while by its systematic arrangement the princi- 
ples of the science were ac()uired with pleasuie and facility. It is superior, in my 
opinion, to any work now before the public. James B. Batchelleb, 

Marhlehead, April 11, 1846. Principal of Centre SchooL 

After a careful examination of Greenleaf*s Aiithmetic, and comparing it with a 
librarv of Arithmetics which I am fortunate enough to possess, I am prepared to 
say, that as a practical and scientific work, it is the best I have seen ; and I can but 
regard it only as a valuable acquisition to this departipent of education. The pecu- 
liar excellences of the worl^, consist in the clearness of its arrangement ana the 
omission of a mass of explanation, tending to confuse the pupil, and to defeat what 
I regard as one gr6at object of education, the learning of the young to think. It is a 
work which should be introduced into all our schools, and I am persuaded that 
when its merits become known, it will supersede many works of more extensive 
circulation, but of far less merit. Having felt that an arithmetic prepared for the 
higher schools, and at the same time adapted to the comprehension of very youns 
pupils, was ajgreat desideratum, I have for a long time desired to see such a work 
as this which Ihave now in use in my school. Moses Woolson, 

Bangor, Me., June IM, 1844. Principal of the Female High SchooL 
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After a trial of MYoral months, Greenleaf 's Arithmetics have been adopted as text* 
books for the classes in mj department of instruction. The general arrangement of 
the introduction of several of the old modes of working problems omitted by so many 
of the present time, the numerous examples, the clearness and perspicuity of the 
mles, and the placing of the answers with the sums, are among the advantages pos- 
sessed by those works, which in my view justly entitle them to preference. 

New York, January 24, 1844. ,Wm. Tayloe A. M., 

Lutructor in Natural Fhtlosophy and MatheTnaUeSy Wasfdngton histitute. 

Having had occasion to examine the several treatises upon Arithmetic used in onr 
beet schools, and to select from them one for the use of the pupils of the Commer 
oial Department of the University Grammar School. I found Emersonls 3d part and 
GreenleaTs National Arithmetic to possess apparently about equal degrees of merit. 
After having taken several Iarg« classes through Emerson's, and several others 
throng GreenleaTs, I have adopted the Utter as the j)ermanent arithmetic of ncy 
school. Isaac G. Hubbs, CommereuU and OoUunaf School, 

Ne»York,Apra9,lBiA. 

After a careful and rigid examination of Greenleafs Arithmetic, I do not hesitate 
to say that it is the very best work of the kind extant I have introduced it into my 
school, and am delighted with the apparent satisfaction displayed by my pupils. 
W. King, Classical and English School, 639 Broadway, 

New York, October 2, 1843. 

I have carefully examined Greenleaf's Introduction and National Arithmetic. 
They are, in my opinion, better adapted to the purposes of teaching than anv other 
books in this department of science with which I am acquainted. 1 prefer them to 
Emerson's series, which I have used during the last eight years, and I nave therefore 
introduced them into my school. Cbas. W. Febks, 649 ^roadway, N. Y. 

New York, October 4, 1843. Clasncal and Engluk SchooL 

I have examined with great care and attention " Greenleafs National Arithme 
tic,*' and have no hesitation in saying, that I think it excels every other work of thet 
kind with which I am acquainted. I have accordingly introduced it into ** All Samts' 
Parochial School," and most cheerfully recommend it to others of my orofession. 
Wm. a. Taylob, Prindval of All SadfUs' ParochuU SchooL 

New York, October 31, 1843. 

B. Greenleaf, Esq.' Dear Sir : I thank you most heartily for the ** National Arith- 
metic " you presented me some time afo. After a thorough and practical examina- 
tion of toe work, I can truly say it pleases me more than any I have ever used. 
The youngest scholars are interested, and love to stud v it ; the oldest give evidence 
of a clearer and better understanding of the subject tnan they have ever shown be- 
fore. Having introduced it into my own school, I would cheerfully recommend it 
to others. Yours, very truly, John Jay Gbeenough. 

New York, Sqttember 12, 1843. 

I have not onlv examined Greenleaf 's National Arithmetic faithfhlly, but I have 
tested its value by use ; and I do unhesitatingly pronounce it the best text-book of 
the kind, that has fallen under my notice, during my entire school-room experience. 
I shall, hereafter, use no other. Joseph Mc&eb, 

Classical and English Teacher, Mxdame Chegaray*s SchooL 

Union Square, New York, July, 1844. 

An attentive examination of GreenleaTs National Arithmetic and the Introduc- 
tion thereto, has confirmed the favorable opinion I had previously formed from re- 
port The rules, simply yet accurately expresssed, the lucid illustrations and 
copious examples, in fact, the entire arraneement, show them to be works of no ordi- 
nary merit, and mdicate that they have been prepared by one who is a complete 
master of the science. I have not the slightest nesitation m giving them a decided 
preference to any works of the kind I have hitherto seen. 

M. J. O'DoNNELL, Principal of PuiUe SchooL No, 11. 

New York, November 22, 1844. 

I have examined, with some care, Mr. Greenleaf 's Arithmetic, and, by that exam- 
mation, imperfect as it was, am forced to the conclusion, that on several accounts, it 
is preferable to most, if not all other works on that subject, that I have seen. 

Jambs N. McElligott, JHncipalof tM Meehame Sodety SehoeL 
Nmo York, Janumry, 1844. 
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Greekleap's National Arithmetic is now used as a text-book in the follow- 
ing important seminaries of learning, among others, which fact may be considered a 
. high recommendation for the work. 

0^ The several State Normal Schools in Massachusetts, under the direction 
of the State Board of Education. 

The Normal Schools in New York City; Rutger's Female Institute, New York: 
Brooklyn (N. Y.) Female Academy; Abbott Female Academy, and PhUlips Acade- 
my, Andover; Chauncey Hall School, Boston; Bradford Female Seminary, (Mass.) 
Miss Hasseltine, Principal: Phillips Academy, Exeter; the Young Ladies' Insti 
tute, Pittsfield; Williams Academy, Stockbridge; Worcester County High School 
Worcester; Catholic College, Worcester; Wesleyan Academy, Wilbraham ; Amherst 
Academy ; Quaboag Semmary, Warren; Frammgham Academy; Hingham Acade 
my; Portland Academy; Peirce Academy, Middleborough ; Partridge Academy, 
Duxbury; Lowell Academy; Bristol Academy, Taunton ; New Bedford Academy; 
Rev. D. Leach's Select School, Roxbury ; Putnam High School, Newburypoft • • 
Friends' Academy, Providence; Kimball Union Academy, Meriden, (N. H.;) Pem- 
broke Academy ; New Hampton Academy ; Keene Academy ; Hillsboro' Academy ; 
Mount Caesar Seminary; Belfast Academy; Thetford Academy; Caledonia County 
Grammar School ; the High Schools or Academies in Woodstock, Middlebury, Rut- 
land, Montpelier, Burlington, Bradford^ and many other towns in Vt. ; the Hirh 
Schools in Hallowell, Augusta, Waterville and Bangor, and many other distin- 
guished institutions in various parts of the United States ; and wherever the work 
has been introduced, it w j^iW tisedunth great success j-^Yrhioh is deemed a sufficient 
recommendation. 

The whole or a part of this series, has been recommended and adopted by the 
superintending School committees of the principal towns throughout New England, 
including Andover, Haverhill, Newburyport, Salem, Beverly, Lvnn, Portsmouth, 
Worcester, Springfield, Northampton, Pittsfield, Taunton, Fall ftiver, Pawtucket, 
Bristol, Marblehead, Duxbury, Kingston, Plymouth, Weymouth, Hingham, Milton, 
Barnstable, Ipswich, Danyers, Brookline, Newton. Watertown, Medford, Quincy, 
Dedham. "Nashua, Manchester, Concord, Fitzwilliam, Keene, Portland, Bangor, 
Belfast, Hallowell. Augusta, Waterville, Hartford, Norwich, and in the best public 
and private schools in various sections of the United States. 

Greenleaf's Arithmetics are used in most of the Select Schools a^d Acad^- 
mies (including the following) in New York City, which are of the first grade. 

Wiaskin^on InsHhtte, T. D. & T. W. Porter, Principals. 

RiUger's Female Institute^ Charles E. West, Principafl. 

Cornelius Institute. Rev. J. J. Owen, " 

All Saints' Parockud School^ Wm. A. Taylor, " 

Commercial and Collegiate School, Hubbs & Clarke, " 

Classical. Mathematical, and ComH Jhstituttoitj • -H. Peugnet, *» 

Classical and English ScJlooL Isaac F. Bragg, " 

Classical amd English School^ Charles Lyon, " 

New York Institute, E. H. Jenny, ** 

Trinity School, William Morris, " 

Boarding and Day School for Yotmg Ladies, Madame Chegaray, ** 

Mechanics' Institute School, Mr. Tracy, «• 

English and Classical School, Aaron Rand, *« 

Classi4Ml, Mathematical, amd English Academy,' .J. F. Worth, ** 

Selea School for Boys, J.J. Greenough, ** 

Classical, French, amd English School, Taylor & Foignet, '•* 

Scotch Presbyterian School, Robert H. Browne, " 

City CommercicU School, ^. . .J. B. Quick, " 

Academy for Young Gentlemen, E. L. Avery, *« 

Commercud amd Collegiate Institute, J. Fanning & H. Cady, " 

St. Iniktfs School, George A. Rogers, *« 

Female Academu, Mrs. Page, «• 

Classical and English School, James Lawson, ** 

Brooklyn Female Academy, A. Crittenden, «* 

Select School for Yowng Ladies, (Brooklyn,) A. Greenleaf, " 

Collegiate and Commercial School, (Brooklyn,). • . -James G. Russell, «• 

Brooklyn Grammar School, Walter Chisholm, " 

D:^ This system of Arithmetic is also the text book in the ^ Normal Schools,^ 
^male and female,) under the supervision of the Public School Society, and in tlie 
Watrd Schotds in the City of New York, and in yarions parts of the State. 
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NEW ELOCUTIONARY WORKS, 

PUBLISHED BY 

BOBERT S. DAVIS, BOSTON. 



THE PRACTICAL ELOCUTIONIST. Fourth Edition. 
THE NATIONAL SPEAKER. Tenth Ed. 12mo. pp. 360. 

Since the first edition of the above worka was issued, a few months 
ago, they have met with a very favorable reception, and one or both 
have been adopted as text-books by School Committees or teachers in 
Rozbury, Cambridge, Charlestown, Salem, Lowell, Springfield, and in 
several other important places. 

RECOMMENDATIONS. 

From Rev, Thomas HiUf A, M., Member of the School Committee^ 
Waltham, Mass, 
As I looked over the *' Practical Elocutionist " of Mr. Maglathlin, I 
found my old Whateleian preiudices against rules for utterance vanish 
The practical, intelligible, and valuable nature of the rules in this little 
book makes it the only thing I have ever seen which I thought would 
help either teacher or scholar in our common schools in learning u% 
read well. 

From Levi Reed, Principal of the Washington School, Rozbury, Mass., 
and President of the Jforfolk County Teachers' Association, 
I have examined ** The Practical Elocutionist " with much satisfac- 
tion, and am happy to say that I like its plan and matter. A brief 
manual of vocal culture, l(ke this, has been much needed, and I have 
no doubt, that, in the hand* of a skilful teacher, it may be used with 
the happiest results. 

From C. C. Chase, A. M.^ Principal rf the High School, LoweU, Mass. 
I know of no work on the subject of Elocution which I can more 
highly recommend than " The Practical Elocutionist." 

From W. B. Wait, Principal, and H. A. H. Wait, Preceptress, of MeU 
rose Academy, near Boston, Mass, 
'* The Practical Elocutionist " is, as it should be, brief; but beins, 
throughout, definite, lucid, and thoroughly practicai, it is abundantly 
full and comprehensive. It seems to us exactly adapted to supply our 
public schools and academies with what many excellent teachers have 
hitherto regarded as a great desideratum. Having introduced it into 
the institution under our charge, and had opportunity to test its merits 
by actual use, we are prepared to give the work our highest commen- 



RECOMMENDATIONS. 

From Edwin W. Bartljett, A. M., Principal of the High School^ Wo- 
bum, Mass. 

Having carefully examined " The National Speaker/' I am happy to 
state, that it appears to me most admirably adapted^ to the purposes in* 
tended. The aifierent parts of the work are well arranged, and the se- 
lections show that they have been very judiciously made. 

The elocutionary analysis is evidently the result of much labor, being 
concise, definite, and clear. It seems to contain all the' necessary rules 
for ffood reading and speaking, illustrated by most appropriate examples. 
In short, I am much pleased with the whole work. . 

From Franklin Crosby, A. M., Principal of the High School, South 
Reading, Mass. 

The arrangements and selections of " The National Speaker " are 
such as to commend it to all who are interested in elocution as a branch 
of school studies. 

An " Elocutionary Analysis " is certainly a new feature in an Amer- 
ican compilation. In my opinion, the selections are admirably adapted 
to insure that variety so necessary in a work of this nature. While a 
few of the most legible of the ancient landmarks are allowed to remain, 
I am glad to see that a desire for a change imparts to this book that 
Greshness of matter so essential to success. 

From J. Pearl, A. M., Principal of the College Street Female Semi' 
nary. New Haven, Ct. 
I have examined with much pleasure "The National Speaker," and 
am pleased with the arrangement, and the selection of its pieces ; I 
think the elocutionary analysis better adapted to promote correct enun- 
ciation and articiilation than any work of the kind with which I aui 
acquainted. 

From Charles R. Coburn, Es^., President of the JVcio York State 
Teachers' Association, and Teacher in Oswego Academy, JV. Y. 

Mr. Henry B. Mafflathlin, — Sir, I am highly pleased with your 
works on elocution, xhey seem to be just such books as are required 
by every person who is engaged in teaching the elements of good read- 
ingand speaking. 

The "Elocutionist" contains what its title indicates, " the principles 
of elocution rendered easy and comprehensive,** and is eminently prac- 
tical. Notwithstanding its brevity, I think it sufficiently full. 

" The National Speaker " is well arranged, and the selections, which 
embrace a suitable variety of style, are judiciously made; the most of 
them being taken from late eminent writers and speakers in Europe and 
America. 

From George Spencer, A. M., Author of Latin Lessons, and Principal 
of Utica Academy, JV. F. 
I have examined " The National Speaker " with some carp, and am 
pleased with it. Its "principles of elocution" are such as are sanc- 
tioned by nature and the most correct usage, and are expressed in clear 
and simple language. It will fully meet the want I have felt of a 
eimilar work for my classes in this branch of study. 



Robert S. Davis' Fublicatiom, 



smith's class book of anatomy. 



THE CLASS BOOK OF ANATOMY, explanatory of the first 
principles oi Human Organization, as the basis of Physical Educar 
tion ; with numerous Illustrations, a full Glossary, or explanation 
of technical terms, and practical Questions at the bottom of the 
pase. By J. V. C. Smitn, M- D., formerly Professor of General 
Aiiatomy and Physiology in the Berkshire Medical Institution. 
Tenth, Improved Stereotype Edition. 

f^ This work has received the highest testimonxals of approbation from 
rhe most respectable sources, and has already been adopted as a text book in 
many schools and colleges in vanous sections of the United States. 

The estimation in which it is held m other countnes may be inferred from 
the fact, that a tnmslation of it has recently been made into the Italian lan- 
guage, at Palermo, under the supervision of the celebrated Dr. Placido Portel. 
It IS also in the progress of translation into the Hawaiian language, by the 
American missionaries at the Sandm^ich Islands, to be used in the higher 
ghouls, among the natives ; and the plates are soon to be forwarded, with 
eference to that object, by the American Board of Commissioners for Foreign 
Missions ; which furnishes conclusive evidence of its value and utility. 

From Rev. Hubbard Iftnslotr, Ptutar o/Bowdom St, Churchy Boston, 

Boston^ Nod, 7, 1836. 
I have examined the Class Book of Anatomy, by Dr. Smith, with very great 
satisfaction. For comprehensiveness, precision, and philosophical arran^- 
ment, it is surpassed by no book of the kind wnich I have ever seen. The 
study of Anatomy and Physiology, to some extent, is exceedingly interesting 
and useful as a branch of common education : and it is to be desired that it 
should be more extensively adopted in all our higher schools. To secure this 
end, there is no other book before the public so wll prepared as the one under 
remark. It is also a convenient compiend to lie upon the table of the scientific 
anatomist and physician, and a very valuable family book for reference, and 
for explanation of terms which often occur m reading. ^ Wins'low 

We are gratified to see the attempt to introduce a new^ subject to ordinary 
students. It is wonderful that civilized man has been so long willing to 
remain ignorant of the residence of his mindj and the instruments by which it 
operates. The book before us abounds in information in which e^ery adult 
reader will feel a deep interest, and from which all may derive valuable les- 
sons of a practical kind. We are gratified to see frequent references to the 
Great First Cause of life and motion. We cordially wish success to his ente 
prise in a path almost untrodden.— American Annalt qfEdvcatum, 

Copy of a Communication from Mr, C, IT. Allen, of tke FrankUn Acade\ -f 
AndoveTf Maaa, 

North Andover, Dee, 10, 1836. 

¥'• 5* ?: ^^'t?"" ^®" S*'' Dwnng my vacation, I have had time to ex. 
amine Smith's Class Book of Anatomy, the second edition of which you have 
recentlv published. I do not hesitate to speak of it as the very work which 
the puMic have long demanded. It contaius knowledge which should be 
widely diflused. The author is remarkablv clear in h'*' ^x-4anations and des- 
cnptions, and very systematic in his arrangement. JSo th'at he has rendeiMl 
ais neglected branch of useful knowledge highly interesting to all classes. 
Yours. respectfuiW Cbas. H. All«. 



PARKER'S EXERCISES IN COMPOSITION. 

The great popularity of this work haa given it an introduction into 
almost every Academy and higher Seminary throughout the United 
States, England, and the British Provinces ; and its usefulness, as an aid 
in teaching this important branch of education, has been acknowledged 
by hundreds of eminent teachers who have used it. 

The School Committee of Boston authorized its introduction into the 
public schools -of the city, soon after the first edition was issued, and it is 
now the onl^ work on Composition used in them. 

The publisher trusts that the improrements contained in the present 
edition will render the work more acceptable, and give it a still wider 
<9rcnlation. 

The fDllowing bbcommendations have been selected from a large 
number of valuable notices from the most respectable sonrees : 

Fr<m. Z W, Buliley, Eag.^ Teadur, Albcmy. 

I hsre examined ** Fkrkerli Exercises tn Composition,** end am deliehted with flke woifc. 
I have often felt the want of just that kind of aid that is here afforded. The use of this book 
will diminish the labor of the teacher, and fitcUitate the progress of the pnpil in a stndj thaik 
has hitherto been attended with many trials to the teacher, and perplerittes to the learner. 

If Mr. Parker has not strewed the path of the student with flowen, he has ** removed many 
fltumbUng-blocks out of the way, made crooked things straight, and rough places smooth.^ 
It is eertamly one of the hanpiest eflbrts that I have ever seen in this depuCraent of letters, — 
eifording to the student a beautiftU introduction to the moot important fwlnciples and nUee 
of rhetonc i and I would add, that if carefUlIy studied, it will afford a " sure gtdM ** to- written 
oompodtion. I shall use mj influence to secure its introduction to all our school 

From Rev, Samuel P, Newman^ Professor o/Bhetorie in Bowdoin CoOege. 
I have "examined "Progressive Exerdsea in English Composit^n," bv R O. Parker, with 



tench care, and hesitate not to express an opinion that it is well adapted to tiie purpose for 
which it is designed. It is well fitted to eall into exercira the ingenuity of the pupil, to 
acquaint him wltii the more important principles and rules of rhetoric, and to guide and aid 
his flnt attempts in the difficult work of^oomposition. 

From Waiter R. Johnson, Esq*, FraaihUn Institute^ Philadelphia. 

Havins often ttlt the necessity of reducing to Its simple elements the art of eompositlaca, 
md having been compelled, from the want of regular treatises, to employ graduated exerelssa 
expressly prepared fbr the purpose, and similar in many respects to those contained hi tils 
treatise, I can speak with oonfldence of their utility, and do not hesitate to leconuttend them 
to the attention of teaehen. 

From Dr, Fbx, Principal of the Boylston School, Boston. 

This tttfle manual, by the stmplicitr of Its arrangement, is calculated to destroy the repny. 
nance, and to remove the obstacles, wnich exist in the minds of young scholars to performing 
the task of composition. I think this work will be found a ▼aluable aoxiliazy to ikcUitate the 
pro g rese of the scholar, and lighten the labor of the teacher. 

Firom Mr. C. WaOeer, Principal ^f the EUot School Boston. 

This work Is evidently the production of a thorourii and practical teaehOT, and In my opin- 
ion it does the author much credit. By such a work, all the difficulties and discoura^ments 
which the pupil has to encounter, in his first attempts to write, are in a great measure 
removed t and he le led on progressively, in a methodical and philoeophieal manner, till he can 
express his ideas on any subject which dreumstances or occasion may require, not only with 
sufficient distinctness and accuracy, but even with elegance and propriety. An elementary 
treatise on composition, like the one before me, is certainly much wanted at the present day. 
I think this work will have an extensive circulation i and I hope the time is not distant, when 
tUs branch of education, hitherto much n^ected, will receive that attention which in some 
degree its importance demands. 

We have seen no woric which seems to us so usefril as a guide to the teaeher, and an aid to 
tiie pupiL — Jmeriean JtmaU <if Education ami Itutruction. 

The design of this work is nnexeeptf onably good. By a series of progressive exercises, the 
scholar is condnoted ftom the formation of easy sentences to the more dUfficult and oomplev 
. . itepbyr •••'-•' " • 
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Published by ROBERT S. DAVIS, School-Book Publishbb, No- 
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Robert S. Daois' Publications. 



LEVERETT'S C^8AR AWD FOLSOM'a CI CERO. 

LEVERETT'S CAESAR'S COMMENTARIES. Caii Julii C». 
saria Commentarii de Bello Galileo ad Codices Parisinos recensiti, 
a N. L. Achaintre et N. E. Lemaire. Accessenuit Nptulae An- 
fflics, atque Index Historicus et Geographicus. Curavit F. P. 
Leyerett. Editio stereotypa. 

From John J, Owen, Principal qf Comdiut hutitute, New York, and Editor 
of XenoffhxnCt Analnuie, 

I flETB examined with some attention Ciesar's Commentaries, edited, by 
Leverett, and Cicero's Orations, edited by Foisom, and am happy to recom- 
mend ibem to elasaical teachers, as being, in my estimation, far superior U 
miy other editions of those works, to which students in this country have 
general access. The typography is fair and accurate, and the general appear 
ance of the books does honor to the enterprising publisher. I hope these 
editions will be extensively used in our Academies aitd High Schools. 

^ (Signed) John J. Owen, ComeUus Institute. 

New York, Nov. 22, 1843. 

I haTe attentiTely perused Leverett's Cssar. 'Xlie neatness and accuracy 
of the Text, and the beautiful adaptation of the Notes^ compel me to use it in 
preference to any other thai I have seen. 

(Signed) E. H. Jenrt, Principal of New York Institute. 

New York, Nov. l,\&ia: 

FOLSOM'S CICERO'S ORATIONS. M. T. Ciceronis Orationea 
Qusedam Selectae, NotiB Ulustratse. [By Charles Folsom, A. M.] 
In Usum Academis Exoniensis. Editio stereotypa, Tabulis Ana- 
lyticis instnicta. 

From Charles E. West, Principal qf Rutgers Female Institute, New York. 

I take pleasure in commending to teachers the recent beautiful edition of 
Folsom's Cicero. The attractiveness of its text, notes, synoptical and ana- 
lytical tables, and typographical execution, led me to place it m the hands of 
a class of young ladies, who are reading it with delight. 

(Signed) Charles E. West, Principal ofR,F.L 

New York, Nov. 1, 1843. 

I have examined Cicero's Orations, edited by Charles Folsom, and prefer 
it to any other I have seen. The Synopsis and Analysis of each Oration are 
so beautifully given, that it seems as a Rhetoric, as well as a Text Book for 
learning Latin. I shall use it exclusively in the institution under my charge. 
(Signed) E. H. Jennt, Principal of New York InstituU 

New York, Nov. l,\^. 

I have carefully examined the recent editions of Leverett's Cmar, and 
Folsom's Cicero, and fully concur in the opinions above expressed. 

(Signed) Wm. A. Tatloe, Principal tfAU Saints Parochial School 
New York, Nov. \Q4S. . ' 

7%*»« editions of Cassar and Cicero are highly recommended by Ae fbHowing 
Teachers^ who have recently adopted them, in prtference to all others. 
Isaac F. Braoo, Principal of MaU High School, New York. 

S'l'Vt*'^' '* " English and Classical School, 

S> w ^'*'®''*» '* " Female Classical School, ** 

V¥. Marsh, « « Classical and English School, Lyceum, Brooklyn. 



Robert S. Davis* Publications, 



F1SK*S GREEK GRAMMAR, AWD EXERCISES. 

A GRAMMAR OF THE GREEK LANGUAGE, by Bbnjamw 

Franklin Fisk. Tweaty-sixth stereotype edition. 

The requisites in a Manual of Grammar^ are eimplicity and lucidness of 
arrangement, condensation of thought, and accuracy of principle and expres- 
sion. These requisites Mr. Fisk appears to have attained in a considerable 
degree in his Greek Grammar, of which we have expressed approbation by 
introducing it into our School. 

Forrest and Wtckoff, PrincipaU of CoHegiate School, New York City 

New York, October Sd, 1843. 

I have used for several vears Fisk's Greek Grammar, and I regard it amoiig 
the best, and perhaps the best, now used in our Schools. Pupils instructed in 
it, encounter less dilficulty than in others. £. H. Jennt, A. M., 

New York, October, 1843. Pnncipal qf** New York ImtUute** 

Mr. R. S. Davis, — I have examined Fisk's Greek Grammar, published by 
yourself. To all who will take the trouble to examine it, its own intrinsic 
merit will be its best recommendation. The Syntax I resard as decidedly 
superior. The rules are peculiarly clear and comprehensive, uierebv relieving 
the student from a heavy tax upon his time and memory, to which he would 
otherwise be subjected, and from which, perhaps, he is not equally free in the 
use of any other work of the kind. 

C. Tract, Principal of Select English and Classical SchooL 

New York City, October S8th, 1843. 
From Benjamm Oreenleaf, Esq., author qftfie National Arithmetic, etc. 

Bradford, (Mass.,) TeacherV Seminary, October 16th, 1843. — For several 
years past, I have used Fisk's Greek Grammar in mv seminary. I consider it 
a work of superior merit It is well arranged ; and the rules are clear and per- 
spicuous. It is, in my opinion, better adapted to initiate pupils into the idiom 
of the Greek language, than any other treatise of the kind, that 1 have ex- 
aminnH. FisK's Greek Exercises should be used in connexion with the 
\irammar. A*work of this kind has long been needed. It is a production of 
great merit. ' Yours respectfully, Benjamin Greenleaf. 

Recommendations fuUv concurring witli the above opinions, have beet* received 
from the following gentlemen, among many others, who have recently adopted 
this Grammar in preference to any otJier, 

Isaac F. Braoo, Principal of Mate High School, New York. 

James N. McElligott, " " Mechanics^ Society School, " 

Wm. a. Taylor, " " All Saints Parochial School, " 

Moore and FisHj " *' the New England School^ " 

Charles W. Feeks, " '' Classical and English School, " 

Washington King, " " " «' « 

J. Jay Greenouoh, " " Select School, ** 

UIJ* risk's Greek Grammar is used in Harvard University, and in wwfr 
other Collegiate and Academic Institutions, in various parts (if the United States, 

FISK'S GREEK EXERCISES. Greek Exercises; containing 
the substance of the Greek Syntax, illustrated by Passages from 
the best Greek Authors, to be written out from the words given in 
their simplest form ; by Benamin Franklin Fisk. " Consuetude 
et exercitatio facilitatem maxime pant." — Quintil. Adapted to 
the Author's '' Greek Grammar." Sixteenthgstereotype edition. 
Fisk's Greek Exercises are well adapted to illustrate the rules of the Gra;:>« 

«ur, and constitute a very useful accompaniment thereto. 

(Signeo^ J. B. Kidder, Teacher (f Select School, New York, 



ROBERT S. DAVIS & CO., 
PUBLISHERS AND BOOKSELLERS, 

NO. 118 WASHINGTON-STREET, BOSTON, 

Uare for sale a larg« assortment at the Text Books used in the Coaunan 
Schools, Academies, aud Colleges in the United States, together with a rarletj 
of Books in the various departments of Literature and Science. Also, Stationery, 
including Paper, Steel Pens, Ink, Blank Account Bdoks of all sizes and qualities. 

117 Booksellers, Country Merchants, School Committees, and Teachers, ^ap- 
plied at the lowest cash prices. All orders promptly and liedthAilly attended to. 

Among their publications are the foUowing valuable SCHOOL BOOKS, which 
are extensively used throughout the United States, viz. t 

OBEEKLEAFS 8EBIE8 OF JEATHEKATICS. 

1. MENTAL ARITHMETIC, upon the InducUve Plan; designed for Primary 
and Intermediate Schools. B«vised and enlarged edition. 144 pp. 

2. INTRODUCTION TO THB NATIONAL ARITHMETIC-, oe, COMMON 
SOHOOL ARITHMETIC. Improved stereotype edition. 824 pp. 

3. THE NATIONAL ARITHMETIC, for advanced scholars in Gommoa 
Schools and Academies. Improved stereotype edition. 860 pp. 

COMPLETE KEYS TO THE INTRODUCTION, AND NATIONAL ARITH- 
METIC, containing Solutions and Explanations, for Teachers only. 

4. PRACTICAL ALGEBRA, for Academies and High Schools, and for 
advanced Students in Common Schools. ,New edition, revised and stereotyped. 

KEY TO THB PRACTICAL ALGEBRA, containing the Answers, and ftill 
SoluUons and Explanations, for Teachers only. 

FABXEE'S FEOGBESSIVE EXEBCISES DT ENGLISH 
COMPOSITION. 

New Stereotype Edition, revisedt enlanred, and improved, from the fifty-fifth 
edition. 144 pp. 12mo, morocco back. [A text-book in all the principal Acad- 
emies and High Schools in the United States.] 

CLASS BOOK OF FB08E AND FOETBT; 

Consisting of Selections from the best English and American Authors, designed 
as Exercises in Parsing ; for Common Schools and Academies. By Truman Rick- 
ard, A. M. , and Hiram Orcutt, A. M. (Teachers.) New stereotype edition, enlarged 
and improved. 144 pp. Half morocco. 

THE NATIONAL SFEAEEB; * 

Containing Exercises, original and selected, in Prose, Poetry, and Dialogue, 
for Declamation and Recitation ; and an Elocutionary Analysis, exhibiting a clear 
explanation of principles, with rules for each element of Oral Expression, prac- 
tically illustrated in a systematic course of lessons. By Henry B. Magiathlin, 
A. M. Tenth edition, revised and enlarged. 360 pp. 12mo. [A new and i)op- 
ular work, used either as a Rhetorical Reader, or Speaker.] 

Fisrs QBAUKAB OF THE OBEEK LANQTJAOE. 

By Benjamin Franklin Flsk. Thirty-eighth stereotype edition. 

FISK'S GBEEK EXEBCISES. 

Gr^ek Exercises, containing the substance of the Greek Syntax, Illustrated 1^ 
Passages from the best^ Greek Authors, to be written out from the words given 
in their simplest forms. Adapted to the Author's " Greek Grammar.'* , 

L^BVEBETTS CiESAB*8 COMMENTABIES. 

Call Julii Csesaris Commentarii de Bello Gallico ad Codices Parisinos reoensitt, 
a N. L. Auhatntre et N. £. Lemaire. Acoesserunt Notuln Anglicse, atque Index 
Historicus et Geographicus. Curavit V. P. Leverett, A. M., Editor LatinitaUs 
LexiooD, etc. 

FOLSOITS CICEBO'S OBATIONS. 

M. T. Ciceronis Orationes Qusedam Selectss, Notis illustratss. [By Charles 
Folsom, A. M.] In Usum AcademisB Exoniensis. Editio stereotypa, Tabujia 
Analyticis histructa. 
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